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Abstract 	  
Pre-service Teacher Education in Game-Based Learning: Cultivating Knowledge and 
Skills for Integrating Digital Games in K-12 Classrooms 
 
Mamta Shah 	  	  	  
 
This mixed methods study investigates pre-service teacher education in game-based 
learning. Fourteen (9 graduate and 5 undergraduate) pre-service teachers completed a 10-
weeks game-based learning course, which prepared them in game analysis, game 
integration, and ecological conditions impacting game use in school contexts using the 
Game Network Analysis (GaNA) framework. It was found that participants acquired 
knowledge of the methods involved in game-based learning. Learning about the 
significance of teacher roles, game selection, and contextual factors for successful 
adoption of games in schools was particularly insightful for participants. 
The quantitative component of the study examined knowledge gain using a range 
of instruments, including pretest-posttest knowledge surveys and pretest-midtest-posttest 
game integration scenario tests. Despite no prior education in game-based learning, 
casual to limited game playing experience, and emergent school practicum experience, 
participants acquired statistically significant knowledge about game analysis, game 
integration, and ecological conditions impacting game use in K-12 settings. They also 
successfully demonstrated the application of their knowledge to design game-based 
learning lesson plans.  
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The interpretive component of this study examined the nature of understanding 
participants acquired about game-based learning and the methods involved in game-based 
learning. Data obtained from pretest-posttest knowledge surveys and pretest-midtest-
posttest game integration scenario tests were triangulated with data collected using a pre-
background survey, participant and video observations, and a post-focus group interview. 
Analyses of these data indicated that participants’ knowledge about game analysis 
evolved from game explorations and selection to evaluation, leading them use their 
information about the game for developing an implementation plan. Participants’ 
understanding of game integration encompassed teacher and student roles in a game-
based classroom and the design of experiences to augment the impact of games for 
teaching and learning. Participants comprehended the situated nature of teachers’ 
knowledge of game-based learning. They began to recognize how technological, social, 
and pedagogical factors within their context could not only impact teachers’ decisions 
during game analysis and integration, but also impact the overall success of adoption of 
game-based learning as an instructional approach.  
 The findings of this study indicate that pre-service teacher education in the 
methods of game-based learning is important. This study can inform the design of 
opportunities for developing and assessing teachers’ competence in game-based learning. 
Finally, this research supports the arguments for research on advancing the use of digital 
games in K-12 education in an ecological manner. 
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CHAPTER 1: INTRODUCTION 
The affordances of digital games1 to transform teaching, learning, and assessment 
have catalyzed advancements in the field of games and learning (Steinkuehler & Squire, 
2014). However, the understanding of how to integrate games in classrooms and how to 
support teachers in adopting game-based learning is still lagging. This challenge is 
reflected in recent national surveys where teachers’ growing receptivity to using games in 
K-8 is contrasted with a lack of opportunities to learn about game-based learning 
(Fishman, Riconscente, Snider, Tsai, & Plass, 2014; Takeuchi & Vaala, 2014). 80% of 
teachers using game-based learning reported they are “not sure how to integrate games 
into their teaching”. More importantly, just 8% of teachers reported first learning about 
using games in classrooms in their pre-service teacher preparation program (Takeuchi & 
Vaala, 2014).  
Learning in games is often implicit and students need assistance in connecting in-
game experiences with formal knowledge they are expected to master at school (Barzilai 
& Blau, 2014; Hammer & Black, 2009). Therefore, in order to make learning in games 
meaningful for students, educating teachers in game-based learning is crucial. Supporting 
teachers early in their career is even more favorable because pre-service teacher 
education has a potentially strong influence on teachers’ future use of technology in their 
practice (Hammond, Fragkouli, Suandi, Crosson, Ingram, Johnston-Wilder & Wray, 
2009).  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  “Video games, electronic games, games and digital games will be used interchangeably in this 
dissertation as general terms to refer to any electronic, computer, console or arcade games that meet the 
parameters of the following. A digital game is an interactive, often automated, complex system in which 
players store and manipulate information and engage in an artificial conflict defined by rules of the system 
that results in a quantifiable outcome (Foster, 2009).”	  
   
	  
2
This dissertation study examined the development of pre-service teachers’ 
knowledge in game-based learning. An exploratory study was designed using a 
convergent mixed-methods research design by combing qualitative and quantitative 
approaches. This study aimed to develop pre-service teachers’ knowledge of game-based 
learning and methods involved in game-based learning; namely, game analysis, game 
integration, and the conditions that impact the use of games in classrooms. The research 
problem, the context of the study, the significance, and the general organization of the 
project are described below. 
The Research Problem 
There is a need for expanding our knowledge of how to incorporate game-based 
learning systematically in schools. This is important because the evidence for learning in 
games is mixed. On the one hand, findings from recent review and meta-analysis studies 
suggest that games have a more positive impact on learning outcomes when compared 
with traditional instructional methods (Clark, Tanner-Smith, Killingsworth, Bellamy, 
2013; Wouters, van Nimwegen, van Oostendorp, & van der Spek, 2013). On the other 
hand, Young and colleagues (2012) found slim evidence for the effect of games on 
student achievement in domains such as science, mathematics, and history. Researchers 
have called for more nuanced approaches to understand how games support academic 
learning. This is important especially since American youth form more than a quarter of 
all computer and video game players (Entertainment Software Association, 2014) and 
they play games for about 18 hours each week (Education Database Online, 2015) 
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One approach to address this issue is to partner with teachers. A few studies have 
illustrated that teachers can successfully implement game-based curricula (Eastwood & 
Sadler, 2013; Silseth, 2012). Teachers performed several roles including:   
• Being an expert guide to help students navigate the nuances of the game 
and make connections with the learning objectives,  
• Adopting multiple pedagogical approaches (e.g. instruction, discussion, 
observation) to invoke student reflection and provide feedback, and  
• Aiding students to understand the relevance of their knowledge beyond the 
course.  
These studies reveal the complex nature of teaching with games in classrooms. 
Nevertheless, researchers have concluded that teachers need systematic guidance in 
learning how to assess the merits of a game in relation to the curricular goals, how to 
leverage specific game mechanics for designing curricular activities, what considerations 
to make when teaching with games, and how to ascertain school support to facilitate 
game-based learning (Gresalfi, Barnes, & Pettyjohn, 2011; Hanghøj & Brund, 2011).  
Research on educating teachers in game-based learning is still evolving. But, 
researchers have recommended starting at the pre-service level. Training received at this 
stage of the career has a potentially strong influence on teachers’ future use of technology 
in their practice (Hammond et al., 2009). Furthermore, teachers and researchers have 
stressed developing teachers’ understanding of games (Kenny & Gunter, 2011) and 
equipping them with systematic pedagogical approaches designed to aid in integrating 
games within the curriculum (Gros, 2010). They also believe teachers need to be 
supported in addressing conditions within their classrooms and schools that may impact 
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the effectiveness of supporting student learning with games (e.g. bell schedule, access to 
technology, administration support; Koh, Kin, Wadhwa, & Lim, 2012). These are 
important recommendations because current trends reveal: 
• Teachers have limited opportunities to learn about game-based learning, 
particularly at pre-service level (Fishman, et al., 2014; Takeuchi  & Vaala, 
2014), 
• Pre-service and in-service teachers are less prepared to incorporate game-
based learning in their practice when they lack knowledge and skills to 
analyze and integrate games, and address conditions impacting game use 
in classrooms (Becker, 2007; Devlin-Scherer & Sardone, 2010; Kennedy-
Clark, Galstaun, & Anderson, 2013).  
Study Context 
 This dissertation research addressed some of the aforementioned gaps and trends 
by designing a convergent mixed-methods study. More specifically, this dissertation 
examined the development and assessment of pre-service teachers’ knowledge of game-
based learning and the methods involved in using game-based learning; namely, game 
analysis, game integration, and the conditions that impact the use of games in classrooms. 
Participants completed a game-based learning course designed and taught by this 
researcher using a framework called the Game Network Analysis (GaNA) (Foster, 2012; 
Shah & Foster, 2015).  
GaNA is a combination of analytical and play-based pedagogical models that 
were developed to guide teachers in analyzing games for disciplinary content and 
pedagogical affordances of genres, creating assessments, and integrating games in formal 
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and informal learning settings (Shah & Foster, 2015; 2014b). Specifically, GaNA 
includes the Technological Pedagogical Content Knowledge (TPACK) framework 
(Mishra & Koehler, 2006) and the Play Curricular activity Reflection and Discussion 
(PCaRD) (Foster & Shah, 2015) model.  
TPACK is an integrated knowledge base that teachers need in order to integrate 
technologies for education (Mishra & Koehler, 2006). It provides a lens for game 
selection and analysis by helping teachers approach the game as a curriculum with 
constraints and affordances for technology, pedagogy, and content (Foster, 2012). 
PCaRD is a play-based heuristic model that aids teachers in (a) the systematic 
incorporation of games in classrooms in order to flexibly accommodate challenges 
inherent in a typical school structure; (b) the design of learning environments where 
student engagement, teacher intervention, curricular inquiry are in synergy; and (c) 
overcoming limitations of the games being used (Foster & Shah, 2015). It also facilitates 
teachers in designing opportunities for inquiry, communication, construction, and 
expression to foster transformative learning experiences anchored in the game (Shah & 
Foster, 2014a). Thus, GaNA provides a methodological frame a teacher can utilize to 
focus on the pedagogy and content of games as well as the process to use and apply 
game-based learning in classrooms. 
The following research question was posed, “To what extent does a course 
designed with Game Network Analysis (GaNA) impact pre-service teachers’ knowledge 
of game-based learning?” To answer this question, the researcher taught a 10-weeks long 
game-based learning course that introduced pre-service teachers to methods involved in 
game-based learning; namely, game analysis, game integration, and ecological 
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conditions. This researcher administered a background survey, a knowledge survey in 
which participants self-reported the change in their acquired knowledge of game-based 
learning, a scenario test in which participants applied their acquired knowledge of game-
based learning, and a focus group interview.  
Data were analyzed using quantitative (match paired t-test) and interpretive 
methods (thematic analysis). Data obtained from the knowledge survey and scenario test, 
participant and video observations, and course assignments were triangulated to ascertain 
the change (self-reported and applied) in participants understanding of methods involved 
in game-based learning; namely, game analysis, game integration, and conditions 
impacting game use in classrooms. Data obtained from the background survey and a 
focus group interview were analyzed to broadly explain the change in participants’ 
understanding of game-based learning, methods involved in adopting the instructional 
approach, and their motivations to use game-based learning as future teachers. 
Project Significance 
This dissertation, an exploratory study, addresses the crucial issue of educating 
teachers to facilitate the integration of game-based learning in classrooms. Teacher 
proficiency is crucial for effectively adopting game-based learning in a school and for 
meaningfully situating student learning and motivation in academic domains. By 
undertaking an approach that focuses on the underlying pedagogy of teaching, learning, 
and assessing with games, teachers may be provided with a well-rounded foundation in 
integrating game-based learning in academic courses. Particularly, teachers could become 
skilled at:  
• Identifying which games to use by assessing their suitability,  
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• Making informed decisions about when to use game-based learning, and  
• Becoming competent in employing game-based learning in their 
classroom and the wider school context. 
Knowledge of game-based learning could also assist teachers in meeting policy 
expectations of designing deeper learning experiences for students (National Council for 
Accreditation of Teacher Education, 2008; National Research Council, 2012). It is 
possible that this study could stimulate new research endeavors that focus on making the 
innovation of digital games sustainable in K-12 education through partnership with 
teachers. Additionally, it also could inform theory as it relates to developing and 
assessing teachers’ expertise in teaching with immersive technologies.  
Overview of Chapters 
This dissertation is organized into five chapters. Chapter 1 provides an overview 
of the research problem, the purpose of the study, its significance, and the general 
organization of the project. Chapter 2 reviews the literature and theoretical perspectives 
required for examining the research question from digital games and learning, game-
based learning adoption in K-12 education, and teacher education in game-based 
learning. The chapter also describes the Game Network Analysis (GaNA) framework 
using theoretical and empirical support. Chapter 3 outlines the methodological approach 
that was employed in this study to collect and analyze data. Chapter 4 reports the results 
for the research question investigated in this study to educate pre-service teachers in 
game-based learning. Chapter 5 discusses the results by connecting them with arguments 
presented in the literature regarding teachers and digital game-based learning. It also 
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discusses implications for teachers and teacher educators, administrators, researchers, and 
game-designers.  
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CHAPTER 2: LITERATURE REVIEW 
This chapter provides a review of literature from educational technology, game-
based learning, learning sciences, and teacher education in an integrated manner to 
outline a structure for educating teachers in the use of games for teaching and learning. 
The chapter begins by setting the stage for why digital games are an important learning 
technology. This is followed by an overview of game-based learning literature in terms of 
evidence for supporting student learning. Synthesis of findings underscores the need for 
focusing on the process of teaching and learning with games in classrooms. Next, the 
theoretical framework of this study is discussed by introducing Game Network Analysis 
(GaNA; Foster, 2012). GaNA is a framework for aiding teachers and researchers in 
employing game-based learning in classrooms. Thereafter, a review of teacher education 
in game-based learning is provided, particularly at the pre-service level. Synthesis of 
findings reveals this area of research is emerging and lacks a comprehensive approach to 
educate teachers in adopting game-based learning. This is followed by a review of 
literature illustrating the relevance of teachers’ skills in facilitating game-based learning. 
It establishes the need for supporting teachers in employing game-based learning through 
a comprehensive approach such as the Game Network Analysis (GaNA). 
The chapter concludes with the research question that was investigated in the 
study. The chapter summary highlights that supporting teachers in adopting game-based 
learning may be a crucial way to expand the understanding of how games can be used to 
support student learning in classrooms. Thus, there is a need for an intervention designed 
to educate teachers in knowledge and skills for using games that is grounded in game-
based learning research and practice.  
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Setting the Stage 
Evolving educational goals are changing the knowledge and competencies seen as 
valuable for preparing students for a life beyond school. These shifts demand re-thinking 
the instructional methods, learning environments and types of experiences students 
should engage in. The National Research Council’s report (NRC, 2012) Education for 
Life and Work: Developing Transferable Knowledge and Skills in the 21st Century 
recommends efforts to incorporate deeper learning principles and methods into the K-12 
curriculum. Specifically, the report recommends that students should develop both 
content knowledge and skills to apply this knowledge in unique problems in that subject 
area. This means that the educators and researchers need:  
• To identify potential instructional tools and approaches that will aid student 
learning,  
• To assess how these instructional tools and approaches are designed to 
represent disciplinary concepts and situations,  
• To know how to appropriate these instructional tools and approaches for 
classroom use,  
This dissertation focuses on the use of digital games in K-12 to address changing 
educational practices. In the United States (U.S.), digital games are one of the most 
pervasive forms of media. Individuals who vary across age, gender, and interests spend 
significant amounts of time playing digital games (Education Database Online, 2015; 
Entertainment Software Association, 2014). Researchers have asserted that students 
engaging in game playing are immersed in what educators see as hallmarks of good 
learning (Klopfer, Osterweil, Groff, & Haas, 2009). 
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Digital games are important learning technologies. First, games can introduce 
players to content and skills that are specific to domains like science or at the 
intersections of more than one discipline. For instance, Citizen Science is an adventure 
puzzle game that connects the concepts of citizenship and science education. The game is 
designed to present learners with experiences for acquiring scientific civic literacy that is 
essential for making informed decisions towards global issues (Gaydos & Squire, 2010). 
Modern games are also designed to focus on interpersonal and intrapersonal topics such 
as conflict, human rights, and empathy. For example, Games for Change (n.d.) lists a 
variety of games designed for social impact, critical thinking, and education.  
Second, contemporary games often exemplify good pedagogy such as situating 
knowledge production and application in a context, promoting mastery learning, and 
enabling distributed cognition (Gee, 2005). Well-designed games also embed 
assessments to monitor and advance players’ progress (Shute & Ventura, 2013). For 
instance, RollerCoaster Tycoon 3 is a simulation strategy game that immerses players in 
the role of an amusement park manager. Players learn about building and managing a 
theme park through multiple scenarios. They are provided with just in-time and on-
demand feedback as players master each scenario (Foster, 2011).  
Third, games can provide meaningful experiences that can prepare learners for 
learning in school (Hammer & Black, 2009). Specifically, games can afford opportunities 
for making a domain or a career personally relevant and show their applicability beyond 
school settings (Foster, 2008). Such experiences may be useful in engaging students in 
academic learning and also shape long-term interests in a domain or a career. For 
instance, Land Science is an epistemic game in which players assume the role of an urban 
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planning intern. They learn about urban science, what urban planners do, and the tools 
they use through an apprenticeship experience in a realistic situation (Bagley & Shaffer, 
2009). 
Thus, digital games have the potential to enable deeper learning and promote 
skills that are valued in education and work. This potential has spurred research focusing 
on the examination of the efficacy of games for learning.    
Evidence for Games and Learning. Researchers have been interested in the 
effectiveness of games as learning technologies. The conclusions drawn from several 
meta-analysis and review studies suggest that the impact of games is inconsistent. For 
instance, Wouters and colleagues (2013) revealed that serious games are more effective 
in terms of learning and retention. Surprisingly however, games were not found to be 
more motivating than conventional instructional methods (e.g. lectures, drill and 
practice). The researchers concluded that supplementing with instructional methods, 
providing multiple training sessions, and working in groups increase the effect of serious 
games for learning (Wouters et al., 2013). In another study, Clark and colleagues (2013) 
found that in comparison to non-game instruction, digital games enhanced student 
learning as measured by cognitive competencies and some intrapersonal competencies. 
However, insufficient evidence was found for the effectiveness of games on interpersonal 
competencies. Lack of sufficient data also prevented the researchers from concluding 
whether games are effective or ineffective in comparison to no treatment conditions. 
Researchers also found that games that provided scaffolding to players were found to be 
more beneficial than games that only provided interface enhancements (Clark, et al., 
2013). Finally, Young and colleagues (2012) examined the effects of game playing on 
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student achievement in major content areas in K-12 education. They found some 
evidence for language learning, history, and physical education, but slim support for 
science and mathematics.  
The aforementioned meta-analysis studies signify the increase in research 
conducted to use games for impacting student learning. Nevertheless, they also 
demonstrate the methodological differences in what is included or not for conducting the 
investigation (e.g. games vs. simulations, education in K-12 vs. broader applications of 
education such as health and military). Thus, researchers reflecting on the inconclusive 
findings recommend that the efficacy of games can only be fully understood if efforts 
focus on demonstrating how the affordances of games are used and the contexts in which 
games are applied to improve learning (Steinkuehler & Squire, 2014; Tobias & Fletcher, 
2012).  
Specifically, more research is needed to ascertain the instructional methods and 
learning activities that can guide students in reflecting on their game playing experience 
and articulating their knowledge (Wouters et al., 2013). Additionally, the relationship 
between game design features and learning gains should be explored in greater detail 
(Clark, et al., 2013). Finally, it is argued that research on teaching and learning in games 
must take a practical approach, one that is grounded in the realities of using games in 
classrooms (Marklund, 2014).  
These recommendations are important for advancing game-based learning 
research and for facilitating adoption of game-based learning in K-12 schools. 
Nonetheless, while teachers’ use of games is increasing and policy support towards the 
adoption of game-based learning is growing, there is still a lack of understanding of how 
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to leverage the educational potentials of games for teaching, learning, and assessment 
(Fishman et al., 2014; National Educational Technology Plan, 2010; National Research 
Council, 2011).  
The Game Network Analysis (GaNA; Foster, 2012) framework is one approach 
that focuses on the underlying processes of game-based learning. Specifically, GaNA 
guides teachers and researchers in deciding which games can be used for learning and 
when, and how games can be used pedagogically for learning in a given context. Thus, 
GaNA aids teachers and researchers in adopting game-based learning in their context by 
aiding in: 
• Analysis of existing games for disciplinary content, pedagogical 
affordances of genres, and technological characteristics, and  
• Design of play-based learning curricular, reflection, and discussion 
activities for engaging students in the curriculum.  
GaNA provides the theoretical framework for this study. Below, a detailed explanation of 
how GaNA is a practical framework for guiding teachers in implementing game-based 
learning as part of classroom instruction or research interventions is provided. 
Game Network Analysis 
Principal components of GaNA. Game Network Analysis (GaNA) was 
developed as one approach that provides teachers with a systematic way to teach with 
games by first analyzing a game and then integrating it within existing curricula and 
context to nurture students learning and interest (Foster, Shah, & Duvall, In Press). 
GaNA includes several models that form a network for examining and implementing 
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games in formal and informal learning environments (See Figure 1, See Table 1). GaNA 
includes the  
• Technological Pedagogical Content Knowledge (TPACK) framework (Mishra 
& Koehler, 2006) repurposed from its original use and used for game analysis, 	  
• Play Curricular activity Reflection Discussion (PCaRD) game-based 
pedagogical model for systematic instruction (Foster & Shah, 2015), and 	  
• Inquiry Communication Construction Expression (ICCE) experience 
framework as part of both game analysis and integration processes (Shah & 
Foster, 2014a). 	  
Lastly, GaNA accounts for conditions within teachers’ ecology or context (classroom, 
schools) that may impact the effective application of game-based learning.  	  
Below, the principal components of GaNA: (a) TPACK for game analysis, (b) 
PCaRD for game integration, (c) ICCE for bridging game analysis and integration, and 
(d) ecological conditions impacting game use are described (See Figure 2). They are 
discussed separately for explanatory reasons; however, in practice, teachers use them in a 
seamless, dynamic, and recursive way. The underlying rationale for including each 
component of GaNA is also described for how they address needs of teachers in teaching 
and learning with games.  
Game analysis with TPACK.  The primary purpose for developing knowledge 
about a particular game or sets of games is to enable teachers to make decisions about 
whether or not and how to implement the game(s) in a given context (e.g. curricular 
goals, target group, available resources). In the absence of a deep familiarity with games, 
teachers cannot fully perceive the educational value of games (Kenny & Gunter, 2011).  
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 Figure 1. The Game Network Analysis for systematic game analysis and 
integration in learning contexts. 
 
 
Figure 2. TPACK + PCaRD (ICCE) forms GaNA, a framework to aid game integration 
and analysis in formal and informal learning contexts. 
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Table 1 
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Game Network Analysis 
framework: A 
methodological 
approach for teaching 
with games and 
teachers’ game-based 
learning 
knowledgeGame-Based 
Learning Knowledge 
and its Objective 
Significance of the 
process for Teachers 
Underlying Section of GaNA 
Game analysis- 
 
To assess the 
educational merits of a 
game in relation to a 
particular context 
 
Teachers can ascertain 
the extent to which a 
game aligns with the 
curriculum 
 
Teachers can modify 
the curriculum based 
on their knowledge of 
how well a game 
supports/does not 
support student 
learning  
Technological Pedagogical Content 
Knowledge (TPACK) framework 
provides teachers with an analytical 
lens to assess the affordances and 
constraints of a game in terms of 
content and pedagogy 
 
Inquiry, Communication, 
Construction, and Expression 
(ICCE) framework provides 
teachers with an analytical lens to 
identify the learning opportunities 
in a game 
Game integration- 
 
To incorporate a game 
systematically in the 
curriculum to support 
teaching, learning, and 
assessment in a given 
context 
 
Teachers use a game 
as an anchor to 
support student 
learning by designing 
curricular, reflection 
and discussion 
activities 
 
Teachers can design 
activities that leverage 
the strength or address 
the limitations of a 
game to accomplish 
curricular goals 
Play Curricular activity, Reflection 
and Discussion (PCaRD) model 
aids teachers in teaching and 
supporting student learning using 
games in their context 
 
  
Inquiry, Communication, 
Construction, and Expression 
(ICCE) framework aids teachers to 
design learning opportunities that a 
game may/may not afford at a 
satisfactory level to accomplish the 
curricular goals 
Ecological conditions- 
 
To consider the 
technological, 
pedagogical, and social 
conditions within the 
ecology to analyze and 
integrate games 
Teachers can decide 
which, when, where 
and how to use games 
in their curriculum in 
their school context 
The conditions impacting game 
use; namely, social support, 
pedagogical practices, and 
technological infrastructure impacts 
teachers’ decisions to use games in 
their context 
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The technological pedagogical content knowledge (TPACK) framework describes 
the interactions of teachers knowledge about technology, teaching, and disciplinary 
content that can lead to success when utilizing technology, including digital games 
(Foster, Mishra, & Koehler, 2011; Mishra & Koehler, 2006). Teachers must have 
knowledge of the content or disciplinary knowledge to understand what pedagogical 
approaches work best to deliver that content and be able to select technology effectively 
that will support the content and pedagogy. 
TPACK is important for several reasons. First, modern technologies present 
content and pedagogy in surprisingly new and complex ways (Mishra & Koehler, 2009). 
Second, every technology also has affordances and constraints and poses opportunities 
and problems, which teachers must recognize if technologies are to be used for education 
(Mishra & Koehler, 2006). Third, technologies are also contextually biased. In particular, 
every technology has inherent properties that determine how they will be functional in 
encouraging certain actions and learning in specific contexts (Koehler & Mishra, 2008). 
Through TPACK teachers can know how and what about a given technology can be 
repurposed if they have to be used in the context of their classrooms (Koehler et al., 
2011; Mishra & Koehler, 2006). While TPACK focuses on technology generally, it can 
also be adapted for specific technological approaches, such as game-based learning.  
Thus in GaNA, TPACK has been repurposed as a methodological lens for game 
selection and analysis based on the kind of knowledge teachers should have for teaching 
with technology as proposed by intended use of TPACK; that is,	  by aiding teachers to 
approach the game as a curriculum with constraints and affordances for technology, 
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pedagogy, and content (Foster, 2012; Foster & Mishra, 2011). For game analysis, 
TPACK provides a lens for aiding teachers to focus on the learning processes afforded by 
the design of a game. The teacher uses multiple direct and vicarious means of gaining 
familiarity with a game; namely, playing the game, researching about the game, and 
observing others play the game (Aarseth, 2003; Foster, 2012). Thus, when a teacher is 
able to identify content, navigational patterns, and the affordances of particular game 
genres, teachers are able to identify the explicit and implicit pedagogy in a game. The 
teacher is also able to see what content students can learn to meet learning goals (Foster, 
2012). This knowledge then becomes useful for creating assessments, curricular 
activities, and foreseeing the nature of pedagogical assistance that will be needed to 
scaffold learning while incorporating the game in the unique context.  
Game integration with PCaRD.  Whereas a thorough game analysis allows 
teachers to document the characteristic features of a game that are relevant to the 
curriculum, the objective of game integration is to combine this knowledge with teachers’ 
instructional and curricular expertise (Rice, 2007). Game knowledge alone does not 
naturally translate in teachers’ efficiency at teaching with games, even when game 
manuals are available as a resource or when teachers have had years of teaching 
experience (Eastwood & Sadler, 2013; Magnussen, 2007). Thus, teachers’ knowledge of 
game integration is important for facilitating students in intentionally connecting their 
experiences within the game to those in the curriculum.  
Play Curricular activity Reflection Discussion (PCaRD) is a pedagogical model 
that aids teachers in the systematic use of existing commercial entertainment or 
educational games in classrooms to achieve learning goals and facilitate students’ 
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engagement in academic domains within new and existing curricula (Foster & Shah, 
2015). PCaRD is a play-based model in which the learning activities are anchored in the 
game; that is, they are not separate from the game or the game-based learning 
environment. Specifically, PCaRD is a process to engage students in naturalistic 
gameplay, reflective of playing normally with friends, followed by engaging in 
curricular activities designed by teachers that are connected to gameplay. This is 
followed by reflection tasks on the curricular activities, including students writing to 
express and reconcile their thoughts about the process from play and curricular activities. 
Finally, students engage in discussion tasks led by students and teachers to reconcile 
classroom-learning goals from the activities, what was learned, and what needs further 
work.   
Table 2 provides an overview of the PCaRD process. The role of the teacher is 
described for each phase, without prescribing exactly how the teacher should accomplish 
that role. This is important because it allows for each teacher to consider the ecology of 
his or her own classroom and develop appropriate strategies. In addition, PCaRD 
provides a variety of ways for learners to demonstrate their learning, including 
individually, learner-to-peer, learner-to-game and learner-to-teacher expressions of 
learning outcomes.  
Role of PCaRD in student learning and motivation. In the PCaRD process, 
learning is conceptualized as a situated process involving an interaction between the 
students, the game, and the classroom environments with designed opportunities for 
inquiry, communication, construction, and expression (Shah & Foster, 2014a). 
Additionally, learning is considered as a synthesis of students’ knowledge construction 
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and motivational valuing of academic content.  
Table 2 
Overview of PCaRD  
PCaRD Objective Teacher Roles Demonstration of Learning 
Play  
(30-40 mins) 
Students 
immerse in 
naturalistic 
play  
 
To create naturalistic game-
playing environment 
To observe students’ game play 
Peer-interactions, 
Student-Teacher 
conversations 
Curricular 
activity  
(20-30 mins) 
Students 
engage in 
collaborative 
problem 
solving 
 
To develop cases based on 
students game-play experience, 
big questions of the subject-area 
 
To bridge students personal 
experiences and school 
knowledge 
Transfer from play, 
Application of content 
knowledge, Peer-
interactions, Student-
Teacher 
conversations,  
Reflection  
(15 mins) 
Students 
reflect upon 
their play and 
curricular 
experience  
 
To develop prompts & questions 
that allow students to articulate 
the social, affective, cognitive, 
and motivational nature of their 
play and curricular experience 
 
To promote meta-cognition 
Students’ original 
reflective posts, Peer-
Interactions 
Discussion 
(15 mins) 
Students bring 
a closure to 
their P-Ca-R 
experience 
 
To scaffold students P-Ca-R 
experiences 
To facilitate a large-group 
discussion 
To highlight significant 
observations from P-Ca-R 
Student interactions 
(arguments, opinions, 
questions, insights)  
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Thus, in order to make playing digital games academically meaningful and personally 
relevant to students, PCaRD engages students in activities that are sensitive to their 
locally situated experiences (Brophy, 2004). Further, the curricular activities, reflection, 
and discussion in PCaRD are designed by using anchored instruction and culturally 
congruent pedagogical strategies in problems and cases connected to gameplay 
(Cognition and Technology Group at Vanderbilt, 1992).  
In the PCaRD process, the anchored and case-based pedagogical nature of 
learning activities connected to gameplay and situated in local contexts facilitates 
students in thinking beyond the game. It also aids students in transferring what they learn 
in games as a result of knowledge they derive from personal and pedagogical experiences 
in activities that are grounded in the defining concepts of the learning domains being 
explored (National Research Council, 2000). Building facilitates visible models of 
constructed knowledge and aids students in understanding the utility of such knowledge 
(Whitehead, 1929). These experiences assist students in adopting identities and epistemic 
frames for future selves, which are essential for developing expertise in a learning 
domain (Markus & Nurius, 1986; Shaffer, 2004). 
The PCaRD process allows students to find relatedness and to become more 
competent in the class agenda or learning goals. It also aids in the development of 
autonomous and self-regulated learning habits, which have been shown to lead to 
engagement and intrinsic motivation in learners (Greene, Muis, & Pieschl, 2010). Lastly, 
through intentional engagement with games, PCaRD facilitates the growth of students’ 
situational interest to more personal interest (Litman, Crowson, & Kolinski, 2010; 
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Schraw & Lehman, 2001), which is crucial as students begin to value their experiences 
and their curiosity for learning moves from being perceptual to being epistemic.  
Bridging game analysis and game integration with ICCE. Within GaNA, at 
the time of game analysis, teachers examine the games for their technological and 
pedagogical affordances and contraints, and embedded content. They also explore the 
game for opportunities of inquiry, communication, construction, and expression (ICCE) 
in relation to the learning goals.  During game integration, teachers design opportunities 
for ICCE during curricular activities, reflection, and discussion sessions especially when 
such opportunties are not in a game (Foster, Mishra, & Koehler, 2011; Foster & Shah, 
2014a).  
According to Dewey (1902), school curricula that recognize students’ interests, 
backgrounds and prior experiences allow educators to develop a greater understanding of 
students' learning processes. In addition, Dewey argues that humans have a natural 
impulse or curiosity for experiences that have them inquiring or exploring, 
communicating, constructing, or expressing themselves. As such, Bruce and Levin (1997) 
argued that inquiry, communication, construction and expression (ICCE) could be used to 
classify the use of educational technologies. As a result, new insights could be gained by 
using educational technologies and by expanding opportunities for ICCE within one 
multifaceted technology such as digital games (reference, needed).  
Inquiry refers to the innate curiosity that humans possess to explore and the desire 
to learn new things they encounter in their environment, in this case, the game 
environment (National Research Council, 2012). Communication involves interactions 
(peer-peer, student-teacher) for exchanging information. For digital games, this can 
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include both in-game and out-of-game experiences (Gee, 2008). Construction is the 
desire to build knowledge and represent it through artifacts and models (Whitehead, 
1929). Finally, expression refers to individuals sharing their emotions and feelings 
(Bruce, 1999). Thus, in GaNA, ICCE serves as a bridge between game analysis and 
integration by helping teachers identify learning affordances provided by the game in 
order to plan appropriate instructional activities during Ca-R-D portions of PCaRD 
(Foster & Shah, 2015). 
Bridging game analysis and game integration with ecological conditions. The 
ecology in which a technology is introduced greatly informs the process and outcome of 
the project (Nardi & O’Day, 1999; Zhao & Frank, 2003). In game-based learning, the 
affordances and constraints within the learning context (e.g. school, classroom) 
constantly inform teachers’ decisions related to game analysis and integration (Shah & 
Foster, 2014b).  
For instance, structural constraints such as fixed school day schedules can limit 
teachers’ ability to integrate complex video games (Rice, 2007). Pressures of content 
coverage and high-stakes testing are additional but realistic factors that teachers must 
consider in order to justify the use of innovating approaches like game-based learning. 
These factors may further impact teachers’ choice of games (e.g. purely-topic centered; 
Demirbilek & Tamer, 2010) and the scope of using games (e.g. only for drill and 
practice; Kenny & Gunter, 2011). Social support (e.g. administrators and other teachers) 
and access to a reliable technological infrastructure are additional contextual dynamics 
that could impact the success of game-based learning projects for teachers (Halverson, 
2005; Ulicsak & Williamson, 2010).  
   
	  
26
Thus, within GaNA teachers become aware and skilled in working around the 
conditions within their learning context to the best possible extent (Shah & Foster, 
2014b). This helps teachers ensure that organizational infrastructure, social dynamics, 
and established pedagogical practices support the use of games to facilitate student 
learning (Zhao, Pugh, Sheldon & Byers, 2002).   
Evidence for GaNA. In an afterschool study with middle school students, Foster 
(2009) analyzed Roller Coaster Tycoon 3: Platinum (RCT3) to determine the content 
(microeconomic principles and social studies) that could be learned through RCT3 and to 
understand how the simulation strategy genre of the game influenced the pedagogy 
through its interactivity and play. The game analysis yielded information about the most 
salient content that could be learned from RCT3 at a satisfactory level and in identifying 
the dominant pedagogical approach of RCT3. Foster (2009) also created assessments 
appropriate to the developmental level of the participants based on the information 
obtained from the game analysis.  
In a high school study three teachers used PCaRD to integrate games for science, 
mathematics, and social studies. Teachers appreciated the flexibility of the model to fit 
their needs. The PCaRD model helped teachers to plan and use digital games effectively 
in the classroom. PCaRD provided a structured practical approach to teaching with digital 
games, eliminating trial-and-error approaches while still allowing for flexibility in 
implementation by individual teachers (Foster & Shah, 2015). Additionally, the ICCE 
framework benefitted the teachers in assessing the learning experiences embedded in the 
games and designing them as part of curricular, reflection, and discussion activities to 
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support students learning and motivation in the focused content areas (Shah & Foster, 
2014a).  
Finally, in a middle school study, one teacher applied GaNA to teach an 
introductory course on systems thinking using RCT3. GaNA aided the teacher in 
developing a flexible knowledge of RCT3 in terms of its pedagogical affordances and 
embedded content for systems thinking in the context of its use (e.g. course goals, 
existing practices, middle school). GaNA provided a pedagogical structure to the teacher 
for using her game knowledge to teach the course and designing learning opportunities 
for supporting students in learning about systems thinking. Additionally, GaNA adapted 
to the teacher and students’ emerging proficiency in the game-based learning course. 
Finally, GaNA was characterized by low-moderate reliance on technological and human 
resources, which further aided in teachers’ success in teaching the game-based learning 
course (Shah & Foster, 2014b).  
Thus, Game Network Analysis framework offers teachers a comprehensive 
approach for adopting game-based learning in schools through its emphasis on game 
analysis and game integration. GaNA provides a methodological frame teachers need 
within their context to focus on the pedagogy and content of games as well as the process 
to use games in classrooms. Nevertheless, similar to students needing support in learning 
with games, teachers need formal preparation in adopting game-based learning. While 
GaNA has aided in-service teachers and researchers in implementing game-based 
learning in K-12 and after-school settings, the framework has not been applied in a 
teacher education setting to prepare pre-service teachers in learning about game-based 
learning.  
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Teacher Education in Game-Based Learning 
Scholars have argued about the nature of preparation that will aid teachers in 
adopting game-based learning in schools in four ways. First, teachers need multiple 
experiences of playing games that allow them to understand the potentials of games as 
learning tools. This is important because teachers’ game playing experience directly 
impacts their use of games in classrooms (Fishman et a., 2014). Second, teachers need to 
develop an understanding of which games and the extent to which particular games meet 
their curricular goals (Ritzhaupt et al., 2010b). This includes being skilled at identifying 
the experiences mediated by games that may be relevant for student learning in their 
context (Hanghøj, 2011).  
Third, teachers need practical evidence of how well designed games can be 
implemented in the curriculum for acquiring desired learning goals (Gros, 2010; Ketelhut 
& Schifter, 2011). This should include supporting teachers in blending traditional 
instructional practices with the affordances of games (Rice, 2007). Additionally, teachers 
should also be prepared for their roles (e.g., facilitator, collaborator, and co-investigator) 
in game-based classrooms. They should also be made adept at re-configuring their 
position in response to events in the game, students' needs in the classroom, and 
accomplishment of curricular goals (Hanghøj & Brund, 2011). Fourth, teachers need to 
be equipped with skills to introduce and sustain game-based learning in schools. While 
little attention has been paid to the conditions impacting game-based learning, extant 
literature on technology integration argues for teachers to be aware of multiple interacting 
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factors within the school system (e.g. human and technological infrastructure and social 
support within the school; Nardi & O’Day, 1999; Zhao & Frank, 2003) 
Researchers claim that teachers need early preparation in game-based learning 
(Li, 2013; Schrader, Archambault, & Oh-Young, 2011). This is important because 
attitudes and proficiency developed during pre-service level have a potentially strong 
influence on teachers’ future use of technology in their practice (Cullen & Greene, 2011; 
Hammond, et al., 2009). However, this depends on the comprehensiveness of their 
training and professional development (Hsu, 2010).  
Thus, in order to prepare pre-service teachers for adopting game-based learning, 
teacher education opportunities at this level should broadly:  
• Provide direct experiences with games such that pre-service teachers can gain 
knowledge about a game’s affordances and constraints as a learning 
technology,  
• Familiarize pre-service teachers with pedagogical processes involved in using 
games to support student learning, and  
• Cultivate pre-service teachers’ ability in negotiating the ecological conditions 
within the school that might impact the success of game-based learning. 
Pre-service teachers in game-based learning. Research in this area is in its 
infancy. Several studies have focused on surveying pre-service teachers’ perceptions 
about games and game-based learning. Overall findings suggest that pre-service report 
early exposure to games. Additionally, pre-service teachers hold favorable views about 
how games add value to student learning. For instance, a study involving 125 participants 
in Taiwan found that pre-service teachers perceive games as beneficial for (a) developing 
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student knowledge and skills across subjects and grade levels, (b) enhancing student 
motivation, (c) encouraging problem solving ability and imagination, and (d) creating fun 
and relaxation (Hsu & Chiou, 2011). Previous studies have reported similar findings with 
45 American pre-service teachers (Pastore & Falvo, 2010) and 116 Turkish pre-service 
teachers (Can & Cagiltay, 2006).  
Pre-service teachers’ perceptions of implementing games were found to be 
somewhat narrow. For instance, in a study involving 390 in-service and pre-service 
teachers completing an online survey, Ertzberger (2009) found that pre-service teachers 
valued games that were simple and explicitly aligned with curricular standards. Similarly, 
in a quasi-experimental study of 58 pre-service teachers Kenny and McDaniel (2011) 
found that games with steep learning curves were less desirable for pre-service teachers 
because participants believed complex games were more resource intensive and difficult 
to implement. Lastly, in an intervention study involving 18 teachers, Becker (2007) found 
that pre-service teachers preferred to use games as an independent study aid, at the end of 
the lesson, as homework, or as a reward. Thus, although pre-service teachers in most 
surveys maintained that games enhance learning, there were mixed results of whether 
pre-service teachers intend to use games in their future practice. 
The abovementioned findings may in fact not be surprising. A survey of 1704 
teachers (656 pre-service teachers) by Ruggiero (2013) uncovered that three quarters of 
pre-service teachers were not taught how to use games but they would readily participate 
if such training were offered. The researcher concluded that pre-service teachers need 
demonstrations how to balance student game play with actual instruction. More 
importantly, game use needs to be modeled from an expert teacher’s point of view 
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(Ruggiero, 2013). Other researchers have made similar recommendations for a 
comprehensive pre-service teacher education in game-based learning (Ertzberger, 2009; 
Li, 2013) 
Educating pre-service teachers in game-based learning. There is a paucity of 
intervention studies focusing on the development and assessment of pre-service teachers’ 
knowledge in adopting game-based learning (Franklin & Annetta, 2011).  
Focus and duration of interventions. The scope of the interventions described in 
the literature varies in the extent to which pre-service teachers were supported about 
learning to use games. For instance, Becker (2007) designed a seminar style graduate 
level course for eighteen pre- and in-service teachers to gain an introduction to digital 
games for teaching and learning. The key objective of the course was for participants to 
think about how games could be used in their teaching. In another study, Barbour, Evans, 
and Toker (2009) examined the connections twelve undergraduate pre-service teachers 
made between content in commercial video games to social studies curriculum. Lastly, 
Sardone and Devlin-Scherer (2009; 2010) offered a course in game-based learning 
instruction to twenty-five sophomore secondary education students. The duration of 
interventions also varied, with the shortest being a 2-hour workshop (Kennedy-Clark, 
Galstaun, and Anderson, 2013) and the longest being for 12-weeks (Barbour et al., 2009).  
Game analysis experiences. In all studies, pre-service teachers were provided with 
multiple opportunities to immerse in game play. Participants also engaged in identifying 
the educational merits of a range of games. Some studies offered more choice in letting 
pre-service teacher explore different games, but provided less structure in how to analyze 
games. For instance, in the Barbour and colleagues (2009) study, participating pre-service 
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teachers were asked to purchase a commercial off the shelf (COTS) game of their choice. 
Next, they were instructed to play for a minimum of two hours over a 12-week period. 
Students also were asked to write reactions papers that prompted them to make 
connections between game-based learning literature they read, their game play 
experiences, and the discussions within the social studies classroom. Examples of the 
prompts used to guide participants were not available. 
Some studies were more broad and collaborative in their approach to aid pre-
service teachers in examining games. For instance, in the Becker (2007) study, weekly 
themes were assigned in which teachers discussed issues related to the design and the use 
of games in diverse learning settings. Additional in-class activities included the 
examination, demonstration, and discussion of commercial off the shelf (COTS), non-
commercial, serious, edutainment, and freely available online games.  
Only two studies were specific in terms of how participants engaged in 
experiences that aided them in identifying the educational potentials of games. First, in 
the Kennedy-Clark and colleagues (2013) study, pre-service teachers were introduced to 
TPACK and how the core characteristics of the framework- pedagogy, technology, and 
content could be integrated in classrooms. In groups of two or three, participants played 
Death in Rome, a point and click adventure game to discover and evaluate evidence 
supporting a hypothesis on how a certain character died in the narrative. Thereafter, 
participants engaged in in-group discussions to think about the possibility of replicating 
such an activity for students, the merits and demerits of Death in Rome, and its alignment 
with the state high school science syllabus. Lastly, groups of pre-service teachers 
analyzed games or virtual worlds pertaining to science education (e.g. Whyville) using the 
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TPACK framework. They analyzed the resource for the type of technology it was and the 
skills that would be essential to use it. They discussed ways of using the technology in 
the classroom, and its relevance to a curriculum area. Participants also advised their peers 
as to whether or not their game or virtual world sites would be useful to visit.  
Second, in the Sardone and Devlin-Scherer (2009; 2010) study, participants 
selected a game from a pre-determined list of games that were matched to their content 
areas. The participating teachers could chose games they wished to learn about, to play 
and use it to teach to their middle/high school students. Thereafter, the participants 
responded to a game review form that asked their comments on the game’s playability, 
feedback mechanism, appropriateness to the content area and state curriculum standards. 
Game integration experiences. Pre-service teachers in most studies received less 
support in this area. No data was available to suggest if pre-service teachers designed a 
social studies lesson plan implementing games in the study by Barbour and colleagues 
(2009). In other studies, participating teacher candidates discussed potential lesson 
activities from the games they explored (Kennedy-Clark et al., 2013) or planned one 
activity using an existing game (Becker, 2007). However, only one course gave 
participants a complete exposure to analyzing games, planning a lesson, implementing it 
in a classroom, documenting the experience using a student game play report, and 
reflecting upon the experience with peers (Devlin-Scherer & Sardone, 2010; Sardone & 
Devlin-Scherer, 2009; 2010).  
Overall findings, limitations, and the way forward. A common finding across all 
studies revealed that pre-service teachers began to appreciate the possibilities of using 
games as a learning technology. Researchers also found that participating teachers were 
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able to identify relevant content within the games they explored. However, few studies 
went beyond the content-focus in games. Guiding pre-service teachers to examine games 
for embedded skills and experiences, and the affordances and limitations of games for 
pedagogy was infrequently included in the interventions. Even fewer studies allowed 
participants to incorporate their game knowledge in designing learning activities or 
leading a game-based session. No data was available to ascertain if pre-service teachers 
were introduced to specific approaches for employing game-based learning. Thus, 
although most studies reported positive findings for pre-teachers’ attitudes towards 
games, participants reported being unsure about how to include games in the curriculum 
and how to introduce games in the classroom. The duration of the course also impacted 
the extent to which participating pre-service teachers ended the course feeling. Lastly, 
studies mainly used self-report measures only (focus group, surveys, and interviews) to 
assess change in pre-service teachers’ understanding of games.   
The aforementioned studies are few but initial steps taken to educate pre-service 
teachers in game-based learning. Based on the competencies outlined by the Game 
Network Analysis framework and recommendations for teacher education in game-based 
learning, it can be argued that existing efforts have at best focused on preparing pre-
service teachers to adopt game-based learning in varying capacities but not in a 
comprehensive manner. It is essential to re-instate the need for educating teachers in both 
game analysis and integration techniques, and strategies to navigate the wider context in 
which game-based learning is to be used.    
Relevance of Teachers’ Knowledge and Skills in Game-Based Learning. 
Studies in the past few years have shown how teachers can successfully facilitate the use 
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of game-based learning. Four themes emerge from these studies to underscore the need 
for supporting more teachers in exploiting the potentials of games.  
First, teachers learned about the game they intend to use prior to introducing it in 
the classroom. Previous knowledge of games allowed teachers to foresee their 
applications in the curriculum. For instance, Watson and colleagues (2011) provided a 
brief account of one history teacher’s prior experiences of playing games for leisure. This 
led the teacher to introduce Making History, an educational game, for highlighting a 
specific unit within his history courses. Awareness about a game also allowed teachers to 
repurpose it for a subject that the game might not be intentionally designed for. For 
instance Schifter and Cipollon (2013) illustrated this in a case study wherein the 
participating teacher employed Minecraft for teaching English.  
Second, even when teachers had some prior knowledge of the game, teachers 
deepened their familiarity as they implemented it in their classroom experiences. This 
allowed teachers to make on-demand decisions to leverage the strengths of the game and 
to modify the instruction where the game fell short in meeting the curricular goals. For 
instance, in a study by Jaipal and Figg (2009), grade 8 science teachers used Nano 
Legends for a unit on life systems called Cells, Tissues, Organs, and Systems. Nano 
Legends was used because it featured content about the science of cells and cancer. The 
National Science Teachers Association also recommended it for use in middle and 
secondary biology curricula. Participating teachers learned about the strengths and 
limitations of Nano Legends in the context of their curriculum as they implemented in the 
classroom.  
   
	  
36
Moreover, growing familiarity with the game allowed the teachers to develop 
appropriate curricular experiences and respond to emerging issues faced by students 
learning through the game. For instance, teachers found that Nano Legends covered 
limited concepts expected in the life systems curriculum related to cells. Teachers 
addressed this gap by additional lessons and activities (e.g. using a microscope to observe 
actual cell parts) that allowed students build on their experience in the game. Teachers 
also modified instruction and assessment tools to cater to students with different abilities.  
Third, studies demonstrated that teaching with games was not prescriptive even 
when pre-designed curricular units, lessons plans and game manuals were available to 
teachers. For instance, Eastwood and Sadler (2013) examined how three teachers 
implemented a game-based biotechnology curriculum through flexible adaptation within 
traditional class schedules. Specifically, these teachers structured the order of game play, 
the nature of instructional activities, and the amount of self-directed and teacher-guided 
teaching by considering the affordances and constraints of their individual classroom 
contexts (e.g. student readiness).  
Related to this theme, studies also revealed that teachers adopted multiple roles 
while supporting students in learning from games. For instance, in a study by Silseth 
(2012), the teacher performed several roles including (a) being an expert guide to help 
students navigate the nuances of the game and make connections with the learning 
objectives, (b) emplying multiple pedagogical approaches (e.g. instruction, discussion, 
and observation) to invoke student reflection and provide feedback, and (c) aiding 
students to understand the relevance of their knowledge beyond the course. 
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Fourth, the studies underscored that teachers and games functioned as 
pedagogical partners. Games were used for highlighting specific parts (Watson et al., 
2011) or used as an integral part throughout a curricular unit (Barab et al., 2012). Games 
were also used as an anchor to understand sensitive topics like geopolitical conflicts 
(Silseth, 2012). Related to this theme was the significance of active teacher intervention 
in game-based classrooms. For instance, Watson and colleagues (2011) demonstrated the 
importance for teachers to identify teachable moments during gameplay and to be 
strategic in connecting in-game and out-of-game elements to support students’ personal 
engagement with the curriculum.  
 Game-based learning can provide engaging academic opportunities for students 
with teachers’ intervention. Game knowledge combined with pedagogical expertise in 
incorporating games within the curriculum can allow teachers to meaningfully situate 
student learning through games. However, researchers have stressed that teachers do not 
acquire these skills naturally or through game manuals (Magnussen, 2007). Instead, 
researchers argue that teachers may need systematic guidance in acquiring knowledge of 
the game in the context of its use, the skills to integrate the game in the curriculum, and 
the contextual support to facilitate a game-based classroom (Gros, 2010; Ketelhut & 
Schifter, 2011).  
Eastwood and Sadler (2013) concluded that helping teachers make connections 
between the game and other aspects of the curriculum is essential to empowering even 
those teachers who hold deep content knowledge and commitment to student success. 
Similarly, Watson and colleagues (2011) noted how despite the teacher’s knowledge of 
the game, a lack of systematic pedagogical support on how to implement games in 
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classrooms resulted in the teacher (a) using trial and error in his course, (b) losing 
valuable information about student learning through games in peer discussions that 
occurred outside of classrooms, and (c) creating assessments that did not fully capitalize 
on student engagement with the topic and the strengths of the game as a curriculum. 
Furthermore, Jaipal and Figg (2009) reported that even when teacher manuals 
accompanied the games being used, teachers could have benefitted from guidance in 
responding to emerging limitations within the game with respect to the curricular goals. 
 Research Question and Objectives  
‘To what extent does a course designed with Game Network Analysis (GaNA) impact 
pre-service teachers’ knowledge of game-based learning?’ The research question was 
answered with support from four underlying objectives: 
1. To ascertain the extent to which participants acquired knowledge of game 
analysis after completing the game-based learning course. 
2. To ascertain the extent to which participants acquired knowledge of game 
integration after completing the game-based learning course. 
3. To ascertain the extent to which participants acquired knowledge of the 
conditions impacting technology integration in education after completing the 
game-based learning course.  
4. To ascertain the extent to which participants are able to synthesize their 
knowledge of game analysis, game integration, and conditions impacting 
technology integration in education to develop a game-based learning lesson plan 
after completing the game-based learning course 
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Chapter Summary 
This chapter established the importance of digital games in addressing 
contemporary educational goals that place emphasis on foundational-knowledge (to 
know), meta-knowledge (to act), and humanistic-knowledge (to value) (Kereluik, Mishra, 
Fahnoe, & Terry, 2013). However, knowledge of how to teach with games and support 
student learning with games particularly in K-12 contexts is still emerging.  
Teachers play a crucial role in introducing and sustaining technological 
innovation within schools (Cuban, 2001; Zhao, Pugh, Sheldon & Byers, 2002). Some 
studies have shown that teachers can significantly impact student academic engagement 
with games. In terms of game-based learning adoption in K-12, a growing number of 
teachers report using games. However, few teachers have formal training opportunities to 
learn how to identify games and appropriate them for classroom use (Fishman et al., 
2014; Takeuchi & Vaala, 2014). Even fewer teachers have opportunities to learn about 
game-based learning at the pre-service level.  
Pre-service teacher education is a crucial period in teachers’ careers because it is 
at this stage a teacher builds the foundations of their professional knowledge and how 
adaptive they are to changing educational practices (Fairbanks, et al., 2010). However, 
research on educating pre-service teachers in game-based learning is in its embryonic 
stages. Specifically, research in this area lacks a comprehensive approach that equips pre-
service teachers with knowledge and skills of game-based learning as an approach for 
enhancing teachers practices and supporting student learning.  
Game Network Analysis (GaNA) framework offers one approach to guide 
teachers in using games through an emphasis on following competencies: (a) game 
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analysis, (b) game integration, and (c) conditions impacting games use in classrooms. 
While GaNA has been successfully in guiding in-service teachers in designing and 
implementing game-based courses in public and private schools (Foster & Shah, 2015; 
Shah & Foster, 2014), the framework has not been applied in the pre-service teacher 
education setting.	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CHAPTER 3: METHODOLOGY 
The review of literature illustrated that the prospects of educating teachers in 
game-based learning have been underexplored particularly at the pre-service level. This 
exploratory study introduced pre-service teachers to the methods of game-based learning 
through an emerging framework for game-based learning known as the Game Network 
Analysis (GaNA). The study assessed the extent to which a game-based learning course 
developed and taught by this researcher impacted pre-service teachers’ understanding of 
(a) analyzing games, (b) integrating games for academic learning, and (c) the conditions 
that impact the use of technology such as games in classrooms.  
The chapter begins with a rationale for utilizing mixed methods methodology. It 
outlines the convergent mixed methodology that was employed in the study to collect 
data and acquire results using triangulation of data. A brief outline of the research 
question, the research approach and the process of analysis follows this. Thereafter, the 
curriculum design using GaNA is explained. This aided in the design and implementation 
of the game-based learning course- the study intervention. Next, a description of the 
intervention is provided, followed by a description of the physical and virtual settings. 
Thereafter, a description of the participants and the participation selection process is 
offered. This is followed by a discussion of the materials, data collection procedures, 
measures in the study, and data analysis procedures. Finally, the researcher roles and the 
limitations of this study are described.  
Rationale for Mixed Methods  
According to Johnson and Onwuegbuzie (2004), “[Mixed methods research] 
offers an immediate and useful middle position philosophically and methodologically; it 
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offers a practical and outcome-oriented method of inquiry that is based on action, and 
leads iteratively to further action and the elimination of doubt, and it offers a method for 
selecting methodological mixes that can help researchers better answer many of their 
research questions (p. 17).” Therefore, adopting a mixed methods approach to research is 
appropriate when the objective of the study includes one or more of the following 
purposes: triangulation, complementarity, discovering paradoxes and contradictions, 
using the findings from one method to help inform the other method, seeking to expand 
the breadth, and range of research by using different methods of inquiry (Creswell & 
Clark, 2007; Johnson & Onwuegbuzie, 2004). When quantitative and qualitative analyses 
are combined, the resulting triangulation of data gives a better understanding of the data 
set (Lukkarinen, 2005; Tashakkori & Teddlie, 2003) in assessing and explaining the 
knowledge gain of participants. In particular, using the triangulation method allows for 
the convergence of the qualitative and quantitative sets in producing findings.  
Furthermore, educational research studies may need to integrate several 
approaches to obtain complete descriptions of the research questions and make inferences 
more meaningful. Qualitative data is systemic and suited for rich descriptive theories to 
emerge (Ercikan & Roth, 2006). Quantitative data is analytic and suited for offering 
explanations. Together, they provide opportunities for scientific progress; that is, 
theoretical progress in the creation of new predictions and empirical progress by 
providing empirical evidence to support the predictions (Salomon, 1991).  
Research design. In this study, participating pre-service teachers’ knowledge of 
game-based learning was developed in a course using the Game Network Analysis 
(GaNA) framework. The researcher assessed the extent to which participants acquired 
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knowledge of game analysis, game integration, and conditions impacting game use. 
Research in the development and assessment of educating pre-service teachers in game-
based learning is emerging. Given the exploratory nature of the study, the researcher 
adopted a convergent mixed methods approach (Creswell & Clark, 2007). 	  
According to Creswell and Clark (2007), the convergent design allows 
researchers, “to implement the quantitative and qualitative strands during the same 
phase of the research process, prioritizes the methods equally, and keeps the strands 
independent during analysis and then mixes the results during the overall interpretation 
(p. 70).”  In this study, the researcher obtained data (self-report and applied) across 
multiple sources to ascertain the extent to which participants learnt about game-based 
learning through GaNA. Thus, the convergent design aided the researcher in ascertaining 
what knowledge did participants exhibit about game analysis and integration, and the 
conditions impacting technology integration in education, when they were tested, 
surveyed, interviewed, and observed in the study. Further, participants’ knowledge about 
game-based learning was demonstrated in course assignments, classroom interactions, 
and discussions. Data was collected simultaneously and triangulated to answer the 
research question. This helped inform findings for the current study by aiding in the 
triangulation of both qualitative and quantitative data to inform research question.  
Methodological Approach and Research Question 
The research question of the study was, “To what extent does a course designed 
with Game Network Analysis (GaNA) impact pre-service teachers’ knowledge of game-
based learning?”.  Quantitative data was obtained through the Teachers’ Knowledge of 
Game-Based Learning survey (pre-post) and the Game Integration Scenario test (pre-
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mid-post), both of which assessed the change in participants’ knowledge of game-based 
learning as an effect of the intervention. For illustrating the nature of understanding 
participants acquired in relation to game analysis, game integration, and the ecological 
conditions, qualitative data was obtained from the background survey (pre), the Game 
Integration Scenario test, participant and video observations, and a focus group interview 
(post). Participants’ performance on the course assignments generated both quantitative 
and qualitative data, which further aided in describing participants’ understanding of 
game-based learning. 
Curriculum Design using GaNA 
The underlying pedagogy of GaNA informed how the intervention was designed 
and implemented to educate pre-service teachers in game-based learning. Overall, as a 
framework, GaNA provides teachers with a systematic, yet adaptive process for 
implementing game-based learning. Specifically, it empowers teachers with methods 
desirable for using games to facilitate student learning through the interacting constructs 
of game analysis, game integration, and the conditions that impact game use in school 
contexts.  
The nature of experiences participants needed to engage in, the connections they 
needed to make, and the skills they needed to hone are described below. Table 3 
summarizes the objective for game analysis, game integration, and ecological conditions 
impacting game use for teachers. It also provides an overview of experiences that 
teachers need to engage in to learn about adopting game-based learning as defined by the 
GaNA framework.  
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Game analysis. The purpose of analyzing a game is to gain deep familiarity with 
its affordances and constraints such that this knowledge informs teachers’ decisions to 
implement the technology for supporting student learning in a chosen context. The first 
step in this pursuit involves helping teachers go past the perception that games are 
unbiased and standalone artifacts. Instead, they need to approach games as tools whose 
cognitive, pedagogical, and experiential potentials could be leveraged in partnership with 
teachers’ expertise. As a result, the initial process of game analysis encompasses 
practicing methods that can yield relevant knowledge about the game. These direct and 
vicarious methods include teachers playing the game, researching it (e.g., looking for 
information about the game on the publisher’s website), and observing another individual 
play the game (Aarseth, 2003). Doing so, allows teachers to establish a level of comfort 
with the game and the process of analyzing the game. This also generates preliminary 
awareness about the game in relation to technical requirements (e.g., platform for running 
the game and ease of installation), pedagogy in general (e.g., objective of the game, 
intended target group, customization options), and embedded content. This knowledge 
may be sufficient to decide whether the game warrants further examination such that it 
could possibly be integrated within a curriculum.  
As teachers begin to delve deeper into a game, it necessitates documentation of 
what infrastructure/resources will be needed to use the game and identification of what 
students will learn that is relevant to the curricular goals. Additionally, teachers need to 
examine the nature of experiences the game is likely to engage students in, focusing on 
whether the game can adapt to different learning styles, how it scaffolds the knowledge 
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students construct, and the kinds of opportunities it presents for students to feel 
personally connected with the learning experience within the game.  
Thus, teachers’ first hand assessment and detailed documentation provides them 
with insights about the educational merits and limitations of a game. This activity also 
allows teachers to foresee the kind of curricular activities that will be required outside of 
the game to help students make connections between their play experience and the 
desired learning objectives and facilitate students in articulating their newly formed 
knowledge. In summary, the process of game analysis assists teachers in game 
exploration, selection, and evaluation.  
Game integration. While the process of game analysis allows teachers to identify 
the characteristic features of a game, the objective of game integration is for teachers to 
leverage the potential of a game and augment its impact on student learning through their 
expert intervention. That is, the key determinants to successful game integration is for 
teachers to learn how to use a game as their pedagogical partner that complements and 
extends teachers’ technical-pedagogical-and content knowledge, and to use the game as 
an anchor for facilitating a social, affective, motivational, and cognitive learning 
experience for students.  
The first step toward this is to understand that the process of game integration 
needs to be iterative. It should allow for scaffolding student experiences and informing 
immediate and future developments in their learning trajectory through the game. 
Typically, this involves immersion in naturalistic game playing, engagement in curricular 
activities that build on to students’ game playing experience, followed by reflections and 
discussions to articulate the connections made between the game and learning objectives. 
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Such a routine allows teachers and students to go past the novelty of learning with games 
and establish a structure to focus on the learning objectives while continuing to learn 
through play-based activities.  
Teachers who effectively facilitate a game-based classroom perform multiple 
roles. Teachers create and nurture a naturalistic learning environment where sharing skills 
and knowledge, coaching one another, and problem solving with peers are encouraged. 
They act as participant observers in order to gain additional insights about the game 
through students’ play experiences and to facilitate and assess student learning and 
engagement. Through curricular activities, teachers choose between providing instruction 
and designing opportunities for students to apply and demonstrate their emerging 
understanding of the curriculum. Reflections and discussions further allow teachers to 
prompt students to articulate and discuss the connections and gaps in their learning 
related to the desired objectives. Teachers also use this time for providing feedback and 
summary. Thus, through game integration, teachers gradually make the process of 
learning in games intentional for students. Practicing such a routine also enables teachers 
to improvise during a game-based learning session and in the subsequent sessions.  
Ecological conditions affecting game use in schools. Although game analysis 
precedes game integration as a procedure, conceptually they occur simultaneously. 
Teachers must think about game integration as they analyze a game. Similarly, the 
process of game integration deepens teachers’ game knowledge. Another layer of 
expertise that teachers must add in the process is to consider the context as they make 
decisions in relation to game analysis and integration.  
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Table 3 
GaNA principles used to design and implement the game-based learning course 	  
 Game  
Analysis 
Game Integration Ecological Conditions 
Objective • Teachers learn to 
identify affordances 
and constraints in a 
game based on a 
context.  
• Teachers explore 
how a game can be 
repurposed for 
curricular use.   
 
• Teachers learn to 
leverage the potential 
of a game they 
analyzed. 
• Teachers learn to use 
the game as an 
anchor to facilitate 
student engagement 
in the curriculum.   
 
• Teachers become 
aware of the 
conditions that 
impact game use in 
classrooms and 
school contexts.  
• Teacher address 
these conditions 
when analyzing and 
integrating games 
 
Design of 
experiences 
• Teachers explore 
how a game teaches  
• Teachers explore 
what a game 
teaches 
• Teachers explore 
what 
infrastructure/resou
rces are needed to 
use a game  
• Teachers evaluate a 
game for TPACK 
characteristics 
• Teachers evaluate 
the game for 
learning 
opportunities 
(ICCE) 
• Teachers 
summarize the 
affordances and 
constraints of a 
game in relation to 
TPACK and ICCE.  
 
• Teachers learn about 
the underlying 
objective of play, 
curricular activities, 
reflection, and 
discussion 
opportunities to 
scaffold student 
learning 
• Teachers learn about 
the multiple roles 
they essay in order to 
use games for 
teaching, learning, 
and assessment 
• Teachers learn about 
designing 
experiences anchored 
in game play and the 
curricular goals  
• Teachers learn that 
game integration is 
an iterative process 
 
• Teacher learn about 
technological 
conditions that 
could impact the 
use of a game 
• Teacher learn about 
organizational/struc
tural conditions that 
could impact the 
use of a game 
• Teacher learn about 
pedagogical 
conditions that 
could impact the 
use of a game 
• Teachers learn 
about how the 
ecological 
conditions impact 
teachers’ decisions 
to use a particular 
game 
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The purpose of being aware and skilled in working around the conditions within 
the learning context to the best possible extent is to ensure that organizational 
infrastructure, social dynamics, and established pedagogical practices allow teachers to 
nurture students learning through games even when unexpected changes may be 
experienced.   
Intervention 
A three-credit special topics elective methods on-campus course titled Integration 
of Digital Games in K-12 Classrooms (See Appendix B) was offered in the teacher 
education program at a private university in a Mid-Atlantic US city in Spring 2013 
(April-June). Overall, the structure of this 10 weeks course was designed to scaffold 
participants’ process of learning about game-based learning and the methods involved in 
game-based learning though a judicious mix of theory and practice. Participants were 
afforded with opportunities to experience, examine, and implement game-based learning 
through course activities and assignments. Throughout the course, participants were 
supported in developing their understanding of game-based learning through authentic 
experiences (e.g. analyzing games), a collaborative learning environment (e.g. analyzing 
games as a group), and opportunities for reflection and articulation (e.g. presenting 
findings from game analysis and exploring the curricular use of a game that was 
analyzed).  
A 2hr and 50 minutes face-to-face class was held each week for the entire 
duration of the course. Typically, for each week, the first 80 minutes of the class was 
dedicated to activities and topics related to game analysis (Part A). This was followed by 
a break of 10 minutes. Thereafter, the remaining 80 minutes focused on topics and 
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activities related to game integration (Part B). Weekly online discussion boards also were 
set up for participants to discuss readings based on weekly themes. Together, the 
intervention focused on instruction, knowledge construction, and skill development 
pertaining to game-based learning through GaNA.  
Part A of the class commenced with a 15 to 20 minute discussion of assigned 
readings (See Appendix B). The focus of the readings included (a) the relationship 
between digital media and learning, (b) games as an educational technology, (c) using the 
Technological Pedagogical and Content Knowledge (TPACK) framework for 
repurposing games, (d) integrating games into the curriculum through the Play Curricular 
activity Reflection Discussion (PCaRD) model and other game-based learning 
pedagogical ideas, and (e) issues affecting game integration in classrooms. This was 
followed by an individual or group game analysis activity for forty minutes. Here, the 
participants played and analyzed the game as a technology, focusing on disciplinary 
knowledge (content) and game genre as a form of a pedagogical approach. Participants 
determined what could be learned from specific games and documented their findings in 
the GaNA guide (See Appendix D) that was provided to them. The next fifteen to twenty 
minutes were spent discussing participants’ findings from the game analysis activity 
using reciprocal teaching techniques. During the course, participants spent approximately 
4 hours in analyzing the following games: Citizen Science, Food Force, Hot Shot for 
Business, and Spent.  
Part B of the class typically included experiencing the Play Curricular activity 
Reflection Discussion (PCaRD) model for fifty to fifty five minutes. To demonstrate the 
range of possibilities with one game, Rollercoaster Tycoon 3 was frequently used in this 
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part of the class. Each week, play remained naturalistic. However, the curricular activity, 
reflection, and discussion focused on different content areas (e.g., systems thinking, and 
microeconomics) each week. This was followed by a 25 to 30 minute discussion that was 
aimed at unpacking PCaRD and issues faced by teachers in game integration. In weeks 1-
5, participants experienced PCaRD as a student and the researcher modeled the 
implementation of PCaRD as an instructor. From weeks 7-9 participants continued to 
experience PCaRD first hand. However, in these weeks the participants began to adopt 
the role of a future teacher. Furthermore, they were provided with an opportunity to 
interact with an in-service teacher who had successfully implemented PCaRD at the 
elementary and middle school level. Participants also were provided with exemplary 
cases of in-service teachers presented in empirical studies to understand the nature and 
relevance of teacher intervention in game-based classrooms. An opportunity to virtually 
interact with an expert teacher and analyzing cases provided vicarious encounters to the 
participants for learning about teachers who have adopted game-based learning using 
GaNA, adopted other pedagogical approaches while teaching with games, and the 
contextual factors teachers had to take into account while designing and implementing 
their game-based curriculum.    
Throughout the course, participants used the GaNA Guide (See Appendix D), a 
template created for facilitating the completion of course assignments and in-class 
activities pertaining to game analysis and integration. The intervention involved two 
educational settings: physical and virtual settings. The settings are described in the next 
section.  
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Settings for Study 
 Physical settings. The location of this study was a classroom in a private 
university in a Mid-Atlantic US city. A maximum of 15 computers were used in the 
study. A face-to-face or a seminar style classroom arrangement was preferred, but was 
not possible since the furniture was fixed in a lecture style classroom arrangement (five 
rows of table chairs facing the instructor). Nevertheless, the small size of the classroom 
allowed the researcher to create an environment for participants to have optimal 
interaction with each other and the researcher, and to create a collaborative space for the 
participants to share their experiences and expertise with their peers. Audio-visual 
equipment was installed at a fixed location in the classroom to capture course sessions 
and interactions among participants and the researcher.  
Virtual settings. The following online games were used for the study: Citizen 
Science, Hot Shot for Business, and Spent. The following PC-based games were used: 
Food Force and Rollercoaster Tycoon 3. These games were chosen for several reasons. 
First, all the games except RCT3 are available online at no cost. RCT3 is a popular game 
that can be purchased at a cost of only $5. Second, these games focus on a diverse range 
of content areas and skills that could be acquired.  
Whereas Citizen Science focuses primarily on science and Spent focuses on social 
studies, RCT3 and Hot Shot for Business are interdisciplinary. Third, the games chosen 
for this study offered a range of serious games developed for different markets—
commercial, educational, and non-profit. Fourth, the chosen games adopted a variety of 
genres, which helped participants learn about their pedagogical affordances and 
constraints. Fifth, minimal technical infrastructure was required to run these games; thus, 
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making them easy to integrate in teacher candidates’ future classrooms. A brief 
description of each game is provided which, highlights the game publisher, objective, 
genre, and the player mode. According to Ritzhaupt and colleagues (2014), this 
information is vital.  
Spent (2011) was made by McKinney for the Urban Ministries of Durham. The 
objective of this single-player game is to sensitize individuals to the issue of 
homelessness and poverty. Spent adopts a unique combination of point-and-click and 
role-play genres. In this game, the player is challenged to experience a 30-day life cycle 
of individuals who are structurally disadvantaged within the society. Players encounter 
tough situations of unemployment, housing, food, health, and education and they are 
faced with limited options to choose from. These life-events require the players to make 
decisions with two implications- cope through the month or spiral into a chronic cycle of 
poverty and homelessness (See Figures 3 and 4). Spent is played online freely on 
http://playspent.org/. 
	   
Figure 3. Players choose from limited employment opportunities in Spent.  
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Figure 4. Players decide between cheap housing that is further away from work and 
expensive housing that is closer to work. 
 
 The U.N. World Food Programme (WFP) released Food Force (2005) as an 
educational humanitarian game. The objective of this single-player, point and click game 
is to teach players about the real-life challenges encountered in reaching out aid during 
emergency situations such as hunger crisis and tsunami. The game is divided into six 
missions with specific objectives that players must undertake and complete as a WFP 
trainee (See Figures 5 and 6). The players learn about the response of an emergency-aid 
agency starting from immediate support to self-sustenance through play and videos of the 
WFP real rescue missions (See Figure 7). Food Force can be downloaded for MAC and 
PC for free from http://www.wfp.org/how-to-help/individuals/food-force. 
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Figure 5. Air surveillance in Food Force. 
 
 
Figure 6. Creating a balanced nutritional meal plan in Food Force. 
 
 
Figure 7. Education videos in Food Force. 
   
	  
56
 
 Hot Shot for Business (HSB) is a business strategy game made by Disney Online 
with the Kauffman Foundation. The objective of this single-player game is to restore 
locally owned businesses as a resident of the small Opp. city. The player chooses one 
business from the options provided: pet spa, custom skate, candy factory, pro 
landscaping, and a comic shop. Thereafter, the player is guided into running the business 
for a period of six virtual weeks through principles of supply and demand, financing, 
market needs, competition, advertisements that affect the profitable survival of the 
business (See Figures 8, 9, and 10). HSB is played online freely on 
http://disney.go.com/hotshot/hsb3/.  
 
 
Figure 8. Setting up stations in Hot Shot for Business.  
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Figure 9. Selecting a marketing strategy in Hot Shot for Business. 
  
 
Figure 10. Station financial details in Hot Shot for Business. 
 Filament Games and game scholar Kurt Squire developed Citizen Science (CS) 
(Gaydos & Squire, 2010). CS is a puzzle-adventure educational game that involves 
players in scientific inquiry and civic engagement. The objective of this single-player 
time travel game is for players to stop the pollution of a local lake in history by 
investigating the causes and contributing factors over time, gathering evidence and 
making arguments to prevent the contamination of the fresh water lake in the future (See 
Figures 11and 12). CS can be played for free on 
http://www.filamentgames.com/projects/citizen-science.  
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Figure 11. Inventory of evidence and argument in Citizen Science. 
 
 Rollercoaster Tycoon 3 (RCT3) is a popular commercial simulation strategy game 
developed by Frontier Developments (2006). A single player is in charge of building and 
managing an amusement park. The player progresses through this career as an apprentice, 
an entrepreneur, and a tycoon within multiple scenarios, each with unique objectives (See 
Figure 13). RCT3 is an interdisciplinary game that engages players in inquiry about 
economics, management, engineering, design, and planning among others (See Figure 
14). RCT3 is available on a CD-ROM for PC. 
 
Figure 12. Player guidance in Citizen Science. 
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Figure 13. Scenario objectives and park information in Roller Coaster Tycoon 3. 
 
 
 
Figure 14. Installing amenities in the amusement park in Roller Coaster Tycoon 3. 
 
A Blackboard Learn® course shell was set up, which the participants used to 
access resources relevant to the course and submit graded assignments. Participants also 
used the Blackboard Learn® to perform classroom (e.g., document findings from game 
analysis, reflection in PCaRD) and weekly (e.g. discussion on readings) activities. 
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Participants 
 Participant selection. This exploratory study was one of its first kind in terms of 
educating pre-service teachers in game-based learning using GaNA, a framework 
successfully applied to introduce game-based learning in K-12 and after-school settings. 
Thus, convenience sampling was applied to obtain as big a sample size available from the 
maximum number of participants that could be enrolled in the course (25).  
Eighteen participants enrolled for the course and volunteered to participate in the 
study. Only those candidates who were interested in the game-based learning elective 
course were registered for it. Enrollment was open to the pool of approximately 200 
undergraduate and graduate teacher education students from all concentrations and 
college years. In addition, no minimum game playing experience was required to 
participate. Recruitment was done by way of verbal requests, email announcements, and 
flyers that were circulated in Winter 2013. These informed the teacher candidates about 
the special topics course and also notified teacher candidates about the opportunity to 
participate in the associated research study. Participants had the choice to withdraw from 
the research study at any point and were allowed to continue with the course without 
penalty. Only the data of those teacher candidates who consented to be a part of the 
research study was used (See Appendix A). As an exploratory study, this researcher was 
aware that self-selected convenience sampling has implications for generalizability of 
findings.   
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Participant backgrounds. Out of 18 pre-service teachers who started the study, 
14 completed it. Data from participants who did not complete the assessments, the 
course, or participants with missing data were excluded from the analysis, starting from a 
discussion of data obtained in the background survey. The average age of the participants 
was 24 years, ranging from ages 18 to 45 with four males and ten females.  
Participants included five undergraduate students from freshman and senior years, 
and nine graduate students ranging from program beginners to pre-service teachers ready 
to graduate. The participants focused on different concentrations, subject areas, and age 
groups in their teacher education programs. These included teaching learning and 
curriculum, science of instruction, elementary education (PreK-4), secondary education 
(chemistry, physics, and language arts), and special education. Only four participants 
were enrolled or had completed a school practicum experience at the time of this study. 
 
Measures  
Measures included a background survey, a focus group interview, a Game 
Integration Scenario test, and a Teachers’ Knowledge of Game-Based Learning Survey. 
Additional materials included 15 computers, one digital camcorder with approximately 
10 two-hour and fifty-minute videos to supplement field notes and researchers’ 
observations.  
Background survey. The Background Survey (Appendix E) was a 21-item 
measure that sought close-ended, multiple-choice, and open-ended responses. It was used 
at the start of the study, prior to the intervention, to gather data about the demographics 
and psychographic characteristics of the participants, including experience with digital 
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media and software as a part of their teacher education program. In addition, information 
about their game playing experiences was obtained through questions such as, “How 
many hours do you play games each week?” The questions, “Which of the statements 
best describe your decision to play games?” and, “What kinds of game-related practices 
do you engage in?” on game playing experiences and orientation were taken from a 60-
item questionnaire created by Hayes and Ohrnberger (2013) to investigate pre-service 
teachers gaming and digital media practices. No information was available about the 
reliability about the questionnaire created by Hayes and Ohrnberger (2013).  
Furthermore, the background survey collected information about participants’ 
prior training in game-based learning and their thoughts about the use of games in 
schools. Lastly, the background survey inquired participants about their expectations 
from the game-based learning course. The aim of the background survey was to seek 
details from participants about their experience with digital media and games as pre-
service teachers. In addition, the survey gathered data for generating a portrait of 
participants’ beliefs about the pedagogical use of games (Zhao et al., 2002). The 
information obtained from the background survey also was relevant for modifying the 
weekly intervention if needed and for explaining the level of game-based learning 
knowledge participants acquired towards the end of the intervention.  
Focus group interview. The Focus Group Interview (See Appendix F) was 
created using four open-ended questions, in which participants were asked what they 
learned from the course. Participants were asked to express any gaps or concerns that 
might hinder them in using games in the future. In addition, the focus group interview 
   
	  
63
gathered data about the association students made about the potential of digital games in 
K-12 education and their future practice.  
The focus group interview method was used because it provided an opportunity 
for the participants to be heard in their own words (Given, 2008).  The focus group 
interview method is also powerful because it involves a group of people (typically, 6-8) 
to collectively and dynamically reflect on common experiences and discussion of 
perspectives on a specific set of topics with the help of a moderator. Thus, in a research 
study, especially in an exploratory one, a focus group interview allows the researcher to 
gain richer understandings of what participants’ gained from an intervention; that is the 
extent to which the knowledge gain was meaningful for participants, through a range of 
responses (Liamputtong, 2011).  
In this study, a dissertation committee member, who was an expert in qualitative 
research and learning technologies and who had successfully led many focus groups in 
the past, facilitated the focus group interview for this study. Responses from the 
interviews were intended to provide insight into the success of the course in educating the 
participants in the methods of using games—whether they internalized game-based 
learning as a part of their future goals as a teacher, and whether GaNA provided an all 
encompassing method for educating teachers to use games. 
Game integration scenario. The Game Integration Scenario (Appendix G), a 10-
item test, was used to collect data on participants’ emerging proficiency in using digital 
games, with a focus on game analysis, game integration, and consideration for ecological 
conditions that affect game use in classrooms. The test, which was administered at the 
start of the study, during the mid point, and at the end of the study, anchored participants’ 
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emerging proficiency in game-based learning within a hypothetical, but realistic situation 
that a teacher was likely to encounter while incorporating game-based learning in his or 
her instruction. This researcher developed the test with support of an in-service 
technology teacher with experience in game-based learning, consultation with a game-
based learning researcher on the dissertation committee, and feedback from an expert in 
teacher education. Questions 4 and 5 were based on knowledge of game analysis (e.g., 
Why did you select this game?), questions 6 and 7 were based on knowledge of game 
integration (e.g., How will the game be implemented?), 8 and 9 were based on knowledge 
of ecological conditions (technological, pedagogical, and social/organizational) (e.g., 
What information and resources will you need from the school to implement the game in 
your lesson?), and question 10 pertained to knowledge of game analysis, game 
integration, and ecological conditions (e.g., What, if any, opportunities and challenges do 
you anticipate in facilitating the game-based learning lesson?). 
Questions 4-10 on the test were scored using a 6-point (1-6) grading rubric (See 
Appendix G). Lower scores indicated a superficial application of a knowledge area (e.g. 
game analysis) and higher scores indicated a deeper application of the a knowledge area. 
For instance, the expected response for ‘Why did you select this game’ was required to 
indicate that a game was selected due to its satisfactory alignment to the lesson 
topic/subject, learning objectives, and grade level proposed in the test. Additionally, the 
rationale for game selection demonstrated awareness of the affordances and constraints of 
the game in terms of TPACK characteristics-ICCE opportunities, developmental 
appropriateness, and contextual factors (e.g. cost, dependence on additional technology). 
Thus, the minimum possible score on the game integration scenario test was 7 and 
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maximum was 42 (See Appendix G).  
The test was important as a way to assess participants’ ability to apply their 
knowledge of game-based learning. It also helped achieve the following goals. First, 
proficiency in integrating educational technology is integral to participants’ repertoire of 
professional knowledge and skills as teachers (Mishra, Koehler, Zellner, & Kereluik, 
2012). The National Council for Accreditation of Teacher Education (NCATE, 2008) 
encourages teachers to expand their understanding of the benefits for using technology 
for instruction. As per the National Educational Technology Standards (NETS), teachers 
are expected to employ technology to design authentic learning experiences for students, 
develop students’ metacognitive skills and encourage self-regulated learning (ISTE, 
2008). The Game Integration Scenario test was developed based on the aforementioned 
expectations that teachers must fulfill for being successful technology integrators. 
Second, the Game Integration Scenario test was designed to represent authentic questions 
technology-using teachers are likely to consider when planning a lesson with technology 
(in this case, a digital game) (Niess, 2008; Zhao, 2003). Third, the test questions 
encouraged participants’ to develop an ecological approach in adopting game-based 
learning, which is identified as useful in technology integration literature (Shah & Foster, 
2014-b; Zhao et al., 2002). Lastly, given the scope of intervention, participants were not 
observed in their student teaching experience or a real-classroom setting where they 
could implement game-based learning. Therefore, the Game Integration Scenario test was 
developed to examine whether and how participants’ knowledge of game-based learning 
changed over the duration of the study from mechanical, meaningful, to regenerative 
levels (Zhao, 2003; See Appendix I).  
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Teachers’ Knowledge of Game-Based Learning Survey. This survey (See 
Appendix H) was developed to assess participants’ knowledge about game-based 
learning through a 5-point Likert scaled survey form (1 = strongly disagree, 2 = disagree, 
3 = neither agree or disagree, 4 = agree, 5 = strongly agree). It consisted of subscales for 
assessing participants’ knowledge of game analysis, game integration, and conditions 
impacting game use in education. It was administered at the start of the study, prior to the 
intervention, and towards the end of the study, after the intervention. This survey 
provided a self-report means to assess participants’ knowledge of game-based learning 
with a focus on the specific knowledge areas targeted in this study; that is, game analysis, 
game integration, and ecological conditions.  
Game analysis subscale. This subscale was created to survey teachers’ 
knowledge of game analysis. Using 52-items, this subscale collected data about 
participants’ knowledge of selecting games for teaching and supporting student learning. 
The subscale was created by modifying the Survey of Pre-service Teachers' Knowledge 
of Teaching and Technology by Schmidt, Baran, Thompson, Koehler, Mishra, and Shin 
(2009) (46-items). Permission to modify the survey was obtained. The constructs for 
measuring TPACK from the original survey were found to have high internal consistency 
(See Table 4).  
The same constructs were maintained in the modified survey. The original items 
for all constructs except Content Knowledge (CK) and Pedagogical Content Knowledge 
(PCK) were modified to focus on teachers’ knowledge of a specific technology; that is, 
games. For example, “I have the technical skills I need to use technology” (TK) was 
modified to “I have the technical skills I need to use games” (TK). Similarly, “I know 
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about technologies that I can use for understanding and doing social studies” (TCK) was 
modified to “I am capable of identifying games that I can use for understanding and 
doing social studies” (TCK). Lastly, “I can use strategies that combine content, 
technologies and teaching approaches that I learned about in my coursework in my 
classroom” (TPK), and “I can teach lessons that appropriately combine literacy, 
technologies and teaching approaches” (TPCK) were modified to “I can use strategies 
that combine content, games and teaching approaches” (TPK), and “I can determine how 
games combine literacy, technology features and teaching (TPCK) approaches” 
respectively.  
Table 4  
Reliability of the Constructs (from Schmidt et al., 2009) 
TPACK Domain Internal 
Consistency 
(alpha) 
Technology Knowledge (TK) .86 
Content Knowledge (CK)  
Social Studies .82 
Mathematics .83 
Science .78 
Literacy .83 
Pedagogy Knowledge (PK) .87 
Pedagogical Content Knowledge (PCK) .87 
Technological Pedagogical Knowledge  (TPK) .93 
Technological Content Knowledge (TCK) .86 
Technological Pedagogical Content Knowledge (TPACK) .89 
 
Six new items were created for the modified survey. Examples include: “I can tell what 
makes two games different for learning about specific topics for my focus grade level” 
(TCK), “I can determine the pedagogical approach of a game/what teaching approaches 
were implemented in the game” (TPK), “I can repurpose an existing game for educational 
use” (TPCK).  
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In terms of scoring, for each construct participants’ responses were averaged. For 
example, the questions under TK (Technology Knowledge) were averaged to produce 
one TK (Technology Knowledge) score. The averages obtained were summed up to 
create one total score for the subscale, which was used for analysis. The minimum 
possible score for the game analysis subscale was 7 and maximum was 35.   
Game integration subscale. This subscale was created to survey teachers’ 
knowledge of game integration. Using 39-items, this subscale collected data about 
participants’ knowledge of employing games for teaching and supporting student 
learning. To create this subscale, this researcher sought the support of an in-service 
technology teacher with experience in applying the PCaRD model and consulted a game-
based learning researcher on the dissertation committee who developed the PCaRD 
model.  
The subscale included the following constructs that comprised of an unified 
understanding of game integration: Play (P) “I can use my knowledge of a game to 
ascertain what students are learning during play in a game-based classroom,” Curricular 
activity (Ca) “I can design curricular activities that can introduce students to concepts 
related to the learning objectives of a game-based classroom,” Reflection (R) “I can 
distinguish student experiences in a game-based classroom and use this knowledge to 
support student reflection,” Discussion (D) “I can use my knowledge of a game and 
facilitate a discussion among students related to the learning objectives of a game-based 
learning classroom,” Play-Curricular activity (PCa) “I can create curricular activities that 
support students in inquiring concepts explored during play and related to the learning 
objectives of a game-based classroom,” Curricular activity-Reflection (CaR) “I can 
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design reflection prompts that support students to articulate their understanding of the 
concepts explored during curricular activities,” Reflection-Discussion (RD) “I know 
about approaches to facilitate student discussions that support students in sharing relevant 
insights from their reflection,” Play-Curricular activity-Reflection (PCaR) “I can support 
students in articulating the connections they make with play and the concepts learnt 
during the curricular activities,” Curricular activity-Reflection-Discussion (CaRD) “I can 
use my knowledge of student experiences in curricular and reflection activities to 
facilitate discussions for supporting student understanding of the learning objectives in a 
game-based classroom,” and Play-Curricular activity-Reflection-Discussion (PCaRD) “I 
can lead a game-based classroom to support students in achieving specific learning 
objectives.”  
Along with a dissertation committee member who was an expert in quantitative 
research, this researcher measured the inter-rater reliability of the items in terms of the 
constructs it assessed and found a 100% agreement. In the winter of 2013 (January to 
March), the game integration subscale was piloted with 13 participants (8 females, 5 
males) who had teaching experience that ranged from 1 to 20 years in K-adult learning. 
Almost none of the participants in the pilot test had prior experience with game-based 
learning as an instructional approach. A split half analysis of the survey resulted in a 
Spearman-Brown coefficient of 0.946. A reliability analysis was run for each construct 
and the subscale items were reduced to 35 based on interpretation of the inter-item 
correlation matrices.  
In terms of scoring, for each construct participants’ responses were averaged. For 
example, the questions under PCa (Play Curricular activities) were averaged to produce 
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one PCa (Play Curricular activities) score. The averages obtained were summed up to 
create one total score for the subscale, which was used for analysis. The minimum 
possible score for the game integration subscale was 10 and maximum was 50.   
Ecological conditions subscale. This subscale was created to survey teachers’ 
knowledge of conditions impacting technology integration, and in this case, game use in 
schools. Using 6-items, this subscale assess participants’ awareness and skills needed to 
address the ecological conditions; namely, technological, pedagogical, and social 
conditions surrounding technology integration in schools (Zhao et al., 2002). Example of 
items included, “I am aware of the possible technological conditions that influence the 
implementation of a game-based lesson” and “I have the skills to address possible 
organizational/structural conditions that influence the implementation of a game-based 
lesson.” 
In terms of scoring, for each construct participants’ responses were averaged. For 
example, the questions under Awareness of Conditions were averaged to produce one 
Awareness of Conditions score. The averages obtained were summed up to create one 
total score for the subscale, which was used for analysis. The minimum possible score for 
the ecological conditions subscale was 2 and maximum was 10.   
Reliability for teachers’ knowledge of game-based learning survey. Cronbach’s 
alpha obtained from a split-half reliability analysis indicated that the Teachers’ 
Knowledge of Game-Based Learning Survey, which included the three subscales of game 
analysis, game integration, and ecological conditions, had a good to excellent reliability 
(See Table 5).   
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Observation protocol. Participant and video observations were guided by the 
weekly themes of the intervention. For instance, the theme for Week 4 was “What makes 
digital games an educational technology? TPACK and repurposing of games.” 
Additionally, teachers’ technology knowledge levels (Zhao, 2003) were used to create 
operational definitions for teachers’ game-based learning knowledge levels (Appendix I). 
This researcher identified data pertaining to weekly themes using the game-based 
learning knowledge levels while making field notes and watching the video recording of 
the sessions. This provided regular insight into participants’ developing knowledge about 
game-based learning through GaNA.  
This researcher used a digital video camera borrowed from the university to 
record the sessions. While the camera recorded all the course sessions, this researcher 
intermittently took notes of the interactions using the four-level notebook (Haslam, 
1987). Through the 10-weeks of teaching the game-based learning course, this involved 
making notes about events as they occurred while teaching a class (the condensed 
account), adding details to earlier notes immediately after each class (the expanded 
account), reflecting on the progress of the course before planning for the forthcoming 
class (the daily log), and connecting the researcher’s insights with the progress 
participants were making with respect to their knowledge of game-based learning through 
the course experiences (the ongoing analysis of interpretations; Haslam, 1987).  
Thus, data drawn from the observations, video, and the field notes further aided in 
assessing and interpreting the knowledge participants acquired about game-based 
learning.  
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Table 5  
Reliability Co-efficient for the Teachers’ Knowledge of Game-Based Learning Survey 
Teachers’ Knowledge of Game-Based Learning 
Survey Subscales 
Cronbach’s 
Alpha for 
Part 1 
(r) 
Cronbach’s 
Alpha for 
Part 2 
(r) 
Pre-Survey of Teachers' Knowledge of Game Analysis1 .845 .905 
Post-Survey of Teachers’ Knowledge of Game Analysis1 .922 .945 
Pre-Survey of Teachers’ Knowledge of Game Integration2 .821 .907 
Post-Survey of Teachers’ Knowledge of Game 
Integration2 
.935 .933 
Pre-Survey of Teachers' Knowledge of Conditions for 
Integrating Technology in Education3 
.750 .731 
Post-Survey of Teachers' Knowledge of Conditions for 
Integrating Technology in Education3 
.841 .855 
1. Survey of Teachers' Knowledge of Game Analysis- 52 items 
2. Survey of Teachers' Knowledge of Game Integration- 35 items 
3. Survey of Teachers' Knowledge of Conditions for Integrating Technology in Education-6 items 
  
Data Collection Procedures 
 Data was collected over 11weeks, from April to June 2013. In week 1, before the 
commencement of the intervention, participants were asked to complete and submit 
several forms. These included a consent form, a background survey form, a pre-Game 
Integration Scenario test, and a pre-Teachers’ Knowledge of Game-Based Learning 
Survey. During the intervention period, in Week 6, participants completed one graded 
course assignment that required them to analyze a game of their choice. In the same 
week, participants took the mid-Game Integration Scenario test. In Week 10, participants 
completed the second graded course assignment that required them to propose a lesson 
plan incorporating their knowledge of game-based learning. After the intervention, 
participants took the post-Game Integration Scenario test and the post-Teachers’ 
Knowledge of Game-Based Learning Survey. In the same week, a group of participants 
also voluntarily participated in the focus group interview. Participant and video 
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observations were recorded from weeks 1-10. Figure 15 illustrates the data collection 
periods for each measure before, during, and at the end of the intervention.  
 
Figure15. Data collection timeline 	  
Data Analysis 
 Overall, participants’ knowledge of game-based learning was assessed using 
inductive and deductive analyses. Specifically, theoretical views of teachers’ knowledge 
of game-based learning guided assessment of participants’ knowledge of game analysis, 
game integration, and ecological conditions impacting game use in classrooms.  
Responses obtained on the background survey were analyzed to inform the 
researcher about participants’ use of digital media, game playing preferences, and 
practices prior to the start of the intervention. Questions 1-8 and 11-12 on the background 
survey generated closed-ended responses. They were analyzed using descriptive 
statistics. Questions 9, 10, and 12-17 provided open-ended responses; thus, they were 
examined using thematic analysis.  
Open-ended responses obtained from background survey and focus group 
interview were also analyzed using thematic analysis to identify shifts and insights in 
participants’ thoughts about (a) the use of digital games in K-12 education, (b) their 
expectations from the course and what they learned from the course, (c) the knowledge 
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and skills teachers need to implement game-based learning in schools, and (d) the use of 
game-based learning in their future practice. This gave the researcher an overall picture 
of what participants internalized about game-based learning and the use of games for 
teaching and learning as a result of the intervention.  
Responses on the Game Integration Scenario Test were examined for what 
participants learned about game-based learning and how their understanding evolved over 
three data points. Participants’ open-ended responses on the Game Integration Scenario 
Test were examined using a performance rubric (Appendix G) to identify their emerging 
understanding of game analysis, game integration, and ecological conditions for 
technology integration.  
Since this exploratory study had one sample, matched-paired t-tests were used to 
assess the change in participants’ knowledge change on each subscale of Teachers’ 
Knowledge of Game-Based Learning Survey so as to ascertain the change in participants 
knowledge of game-based learning as it related to knowledge of game analysis, game 
integration, and ecological conditions. Match Paired t-test was also used to assess change 
in participants’ knowledge on the Game Integration Scenario Test. The course activities 
and assignments also demonstrated participants’ knowledge of game-based learning. 
Thus, data obtained from these sources along with participant and video observations 
were also examined using thematic analysis for themes around the nature of 
understanding participants acquired about game-based learning. Table 6 summarizes the 
quantitative and interpretive techniques used to analyze data.  
 Thematic analysis. This analytical technique involves inductive and deductive 
analysis of qualitative data that aids researchers in identifying, analyzing, and reporting 
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patterns (themes) embedded throughout the data (Braun & Clarke, 2006). Thematic 
analysis was used because it affords multiple techniques, has an exploratory orientation, 
and is applicable to multiple qualitative data sources (e.g. focus group, interviews, 
documents; Guest, MacQueen, & Namey, 2012). In this study, the researcher was 
interested in identifying themes to explain the change in participants’ knowledge of 
game-based learning and its methods; namely, game analysis, game integration, and 
ecological conditions from the start to the completion of the study. The thematic analysis 
method was useful for this study because at the time of the study, development and 
assessment of teachers’ knowledge of game-based learning particularly at the pre-service 
level was an area that was under-researched.  
Appendix N outlines the procedure that was followed to perform the thematic 
analysis. Appendix O outlines a checklist that aided the researcher in ensuring the 
analysis was performed well. Themes were identified inductively (data-driven) and 
deductively (theory-driven) to explain the change in participants’ knowledge of game-
based learning in general and specifically in relation to game analysis, game integration, 
and ecological conditions. A particular piece of data counted as a theme when it captured 
something important in relation to the research question, and represented some level of 
patterned or unique response to explain participants’ emerging knowledge gain. The 
underlying pedagogy of GaNA described earlier in this chapter, the levels of teachers’ 
knowledge of game-based learning developed through GaNA (See Appendix I), and the 
weekly topics of the intervention aided the researcher in interpreting data and identifying 
themes to organically explain participants’ knowledge gain and how it developed through 
the duration of the 10-week period (Bruce & Clarke, 2006).    
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Triangulation. This study used methodological and data triangulation to ascertain 
the change in participants’ knowledge of game-based learning as it related to game 
analysis, game integration, and ecological conditions (See Appendix M). The use of 
multiple data sources yielded qualitative and quantitative data. This allowed the 
researcher to employ between-method triangulation to determine the extent to which the 
findings converged (Denzin, 1970). For instance, to understand the change in participants 
knowledge of game analysis, the knowledge survey yielded self-report findings of how 
knowledgeable the participants believed they were to analyze games; whereas, the game 
integration scenario yielded objective findings for how well the participants were able to 
demonstrate their ability to analyze games and use the information to design game-based 
learning lesson plan. Triangulation was essential for ensuing confidence in the findings 
from the study (Denzin, 1970). This also helped to reduce the researcher bias.  
 
Researcher Role and Limitations 
In playing the dual role of a researcher and an instructor, this researcher acted as a 
participant observer, an active participant in the course sessions, and a reflective 
observer/researcher. Being an instructor allowed this researcher to create a preferred 
learning environment; that is, by immersing participants in authentic experiences for 
understanding and performing game analysis, game integration, and the ecological 
conditions affecting game use in education. Being the course instructor also enabled this 
researcher to model, coach, and support (Huang, Lubin, & Ge, 2011) the future teachers 
in developing knowledge of game-based learning through GaNA. In addition, this 
researcher adopted the role of a participant observer to assess “what worked” in 
educating pre-service teachers in game-based learning. The 10 weeks of the study 
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provided the researcher with an entire academic term (university quarter system) to 
scaffold and evaluate the growth of students’ knowledge of game-based learning through 
various data sources.  
Table 6 
Data Sources, Methods, Data Analysis, and Expected Outcome from Data Sources 
 Data Sources and 
Administration 
Time 
Methods Data Analysis Expected Outcome 
A Pre-Background survey 
Quantitative 
and 
Qualitative 
Descriptive Statistics, 
Thematic Analysis 
What are participants’ 
experiences in terms of 
game playing, training 
in game-based learning; 
What are their 
expectations from the 
course and thoughts 
about using games  
b Pre-Mid-Post Game Integration Scenario Test 
Quantitative 
and 
Qualitative 
Match Paired t-test  
Thematic Analysis 
Change in participants’ 
knowledge of game-
based learning 
Nature of understanding 
acquired of game-based 
learning 
c Pre-Post Knowledge Survey Quantitative Match Paired t-test 
Change in participants’ 
knowledge of game-
based learning 
 
d Course Assignments 
Quantitative 
and 
Qualitative 
Descriptive Statistics,  
Thematic Analysis 
Nature of understanding 
acquired of game-based 
learning 
e Post-Focused Group Interviews Qualitative Thematic Analysis 
Nature of understanding 
acquired of GaNA; 
Future thoughts about 
using game-based 
learning 
f Observations: Participant and Video Qualitative Thematic Analysis 
Nature of understanding 
acquired of game-based 
learning 
 
This exploratory study was an attempt to understand what works in educating 
teachers in game-based learning such that teachers can be facilitated in adopting games 
systematically in K-12 schools. The resources within this study such as the duration and 
the required time for one person doing the course instruction and comprehensive analysis 
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needed for data generated from the study made it difficult to examine different teacher 
education settings, target populations, and subject areas. Nonetheless, a common course 
that was open to pre-service teachers from all concentrations allowed this researcher to 
show how the knowledge and skills for game-based learning could be cultivated in 
teachers.  
Performing as a participant observer, interviewer, instructor and the researcher is 
not the most valid way of doing research for some research paradigms (Adams St Pierre, 
2002). This could have affected the validity of the study in two ways: (a) the research 
could have been biased to seek favorable results, and (b) the participants may have 
assumed the need to respond in a way that was preferred by the researcher. Therefore, 
this researcher was careful of these potential biases and tried to minimize them. For 
instance, this researcher did arrange for the focus group interview to be facilitated by 
another individual.  
Nevertheless, adopting multiple roles allowed this researcher to obtain an across-
the-board, reliable, and a detailed understanding of teacher education in game-based 
learning, which was important for making the interpretations. Furthermore, this allowed 
the participants to develop trust with the researcher, reducing participant reactivity or 
effects (Hayes, 1992). This researcher was aware that this did not eliminate the fact that 
as an instructor, researchers are inclined to interpret participants’ responses through their 
own lens (Johnson, 2002). Being the researcher, participant observer, and the instructor 
helped this researcher to draw upon her own stock of knowledge and experience to 
present as authentic as possible a representation of what participants experience, learn, 
and report about game-based learning through GaNA. The collection of data via tests, 
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observations, and assignments and data triangulation also aided this researcher in learning 
about the participants through distinctive sources. This further helped to reduce 
researcher bias.  
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CHAPTER 4: Results 
This chapter reports findings for the research question, “To what extent does a 
course designed with Game Network Analysis (GaNA) impact pre-service teachers’ 
knowledge of game-based learning”. It integrates quantitative and interpretive findings to 
report the change in participants’ understanding of game analysis, game integration, and 
ecological conditions impacting game use in classrooms.  
The chapter begins with a description of participants’ experiences with digital 
media and game playing practices as reported in the background pre-survey. 
Additionally, participants’ thoughts about game-based learning and expectations from the 
course at the start of the study are described. Thereafter, the chapter provides a detailed 
account of participants’ understanding about game analysis and integration, and the 
ecological conditions as it developed through the course of the intervention. For each 
underlying objective of the research question, whole group findings are presented. This is 
followed by a closer look into what participants learned; that is, the evolution in 
participants’ understanding from their starting knowledge to constructing new knowledge 
is described for game analysis, game integration, and ecological conditions. Furthermore, 
given the exploratory nature of the study, it was important for the researcher to highlight 
the differential effect of the intervention on participants understanding of game-based 
learning. Thus, under each construct, cases are presented to illustrate how participants’ 
understanding varied. Cases were identified along one or more of the following 
parameters: undergraduate/graduate pre-service teacher, game-player/non game-player, 
school practicum experiences/none.  
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Results are shared by synthesizing findings from multiple data sources: Teachers’ 
Knowledge of Game-Based Learning Survey, and Game Integration Scenario test, and 
observations (participant, written notes, video tapes). The class activities that participants 
engaged in and the artifacts they created were also examined for participants’ emerging 
understanding (self-reported and applied) of the constructs. Activities comprised of 
weekly discussion boards, practicing game analysis, reflection on course readings, and in-
class teacher-student and peer interactions. Artifacts included graded assignments for 
game analysis and a game-based learning action plan.  
The chapter is concluded with an overview of participant responses obtained 
during the focus group interview. This provides a big picture to what participants 
internalized about game-based learning and its methods. It also explains how the 
intervention impacted their goals to use game-based learning as future teachers. 
Participants Background 
 Participants’ digital media experiences. Each of the participants reported using 
multiple digital media forms regularly as part of their teacher education program. All 
participants used computers, presentation tools (e.g., Prezi and Microsoft PowerPoint 
Presentation), and communication tools (Email and Blackboard®). Most participants 
reported using productivity tools (spreadsheet and word processor), interactive white 
boards, digital camera, and a camcorder. Few participants reported using TV, DVD/VCR, 
and social networking tools. The least used media form was digital games, with only 
three participants reported using them in their teacher education program.  
Participants’ game playing experiences. Fifty percent of the participants mostly 
engaged in solitary game play. Nine out of the fourteen participants played games for less 
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than an hour each week. These participants typically played casual games on mobile 
devices and online platforms. Examples of favorite games included Angry Birds, Temple 
Run, Jewel Mania, Sudoku, Words With Friends, and Fruit Ninja. Two participants 
played games for 1-3 hours, one participant for 4-6 hours, and two others for 7-10 hours 
each week. The types of games these five participants engaged in ranged from massively 
multi-player online role-playing (MMORPGs), real-time strategy (RTS), role-playing 
(RPG), first person shooter (FPS), multiplayer online battle arena\ (MOBA), action 
adventure, and puzzle games. Examples of favorite games included Mass Effect, Heroes 
of Newerth, Zelda: Skyward Sword, BioShock, Mincraft, World of Warcraft, and Diablo2.  
Participants also were asked to indicate the kinds of game-related practices they 
engaged in from a list provided (See Table 7). Only fifty percent of them engaged in one 
or more game related practices, with one of the most common one being “Visiting game 
websites; read reviews and/or discussion boards,” and the least common practice being 
“Writing or contributing to game websites, reviews, and/or discussion board.” Lastly, 
participants were asked to indicate the statements that best described their decision to 
play games from a pre-determined list (See Table 8). “I play games to pass time when I 
am bored, have some free time, or I am waiting for something else to happen” was the 
most common motivation to play games.  
Participants’ initial thoughts about game-based learning. Whereas none of 
them had ever received prior training in game-based learning, all participants had thought 
of using games in their teaching. Probing further into participants’ thoughts about using 
games for teaching, many perceived games to facilitate student engagement in learning 
(e.g., “[Games] can help kids stay engaged in the activity and have fun while learning”) 
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and believed in the potential of capitalizing on a medium students relate to (e.g., “[Games 
are] a medium in which most of todays youth already is partaking in and interested in and 
therefore makes it a good way to increase education interest.”). Other responses included 
incorporating games for gauging the effectiveness of students learning, meeting the needs 
of different learners, and enhancing a lesson as part of instructional use of games.  
Table 7  
 Game Related Practices of Participants 
Game Related Practices No. of 
Participants 
Visiting game websites; read reviews and/or discussion boards 5 
Using cheat codes, walkthroughs or game hacks 2 
Helping or guiding others when playing 5 
Writing or contributing to game websites, reviews and/or 
discussion board 
1 
Using mods or other player-generated game code that 
changes something in the game 
2 
Modifying or creating game code 0 
None of the above 7 
 
Table 8 
Participants’ Decision to Play Games 
Motivation No. of 
Participants 
I play games to pass time when I am bored, have some free time, or I 
am waiting for something else to happen. 
11 
I play games when I get together w/ my friends on a Friday night, or 
online with many people. Playing videogames is another social 
activity for me 
1 
I play games because I enjoy playing them as a leisure pursuit; if I get 
together with people to play, we focus on the game and are persistent 
in mastering the game. 
5 
I devote a lot of time to playing games. I engage in one or more of the 
following activities: playing games competitively, modifying game 
content or code, and/or creating walkthroughs and guides for other 
players. I am recognized by others as 
0 
Other (“Just for fun”) 1 
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Overall, participants were positive about the use of games in schools. However, 
they were also cautious about the nature and purpose of game use (See Table 9). 
Participants believed games should not be the primary instructional tool in the classroom. 
Instead, they should be used for practicing and reviewing concepts. One pre-service 
teacher even believed that there were better ways to reach children than through 
technology and games. She felt the need for schools to adopt approaches that were hands-
on and connected to real life experiences.  
Table 9 
Participants' Thoughts About the Use of Games in Schools 
Participant Responses 
I think it's a good idea as long as the games are educational. 
If used to promote learning they are great! If used as a time filler...not so much. 
I think they should be used to review and reinforce knowledge, rather than to teach 
new content 
It is good if it is used in the appropriate way. Games should not teach students, but 
should be used to practice and reinforce what has already been taught. 
Should be limited depending on the nature of the class/lesson. 
 
Thereafter, participants were asked what they thought teachers needed to know in 
order to implement game-based learning in classrooms. Participants’ responses focused 
on a range of knowledge and skills (See Table 10). First, teachers needed technical 
knowhow to use games. Second, teachers needed to know about different types of games 
available in the market, their claimed potentials for supporting student learning, and 
assessing the educational aspects of a game. Third, teachers needed to know how to 
incorporate a game in their curriculum. Fourth, teachers need to know how to facilitate a 
game-based classroom.  
Participants’ expectations from the game-based learning course. Overall, 
participants’ expectations from the course aligned with the knowledge and skills they 
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identified as essential for teachers to effectively adopt game-based learning. They were 
keen to learn about the capabilities of different games to support student learning and 
pedagogical approaches to incorporate games to enhance the curriculum. Participants 
wanted to develop competence in stimulating the interest of students growing up in a 
technologically rich society and employing games thorough methods that shun the 
stigma, “games are just for fun.” They wanted to feel comfortable in adapting games for 
educational use and introducing them in classrooms.  
Table 10  
Knowledge and Skills Teachers Need to Implement Game-Based Learning in Classrooms 
Teacher 
Knowledge/Skills 
Participant Responses 
Technical know-
how 
Teachers need to know how to work the technology to set 
up the games for the children because the children 
generally know more about working technology than the 
teachers. 
Knowledge of 
available games 
and their 
educational 
potentials 
They need to know which games have been shown to help 
develop which skills 
 
[Teachers need to know] [w]hat games are actually 
educationally stimulating, because playing just any game 
is not going to be effective. Any game that is used in the 
classroom must have an educational purpose. 
Game integration 
in the curriculum 
[Teachers need to know] [h]ow the games work, how to 
make the games educational, how to relate the games to 
the content area, and how to make the activity as 
productive and meaningful as possible. 
GBL classroom 
facilitation 
[Teachers need to know] [h]ow to differentiate between 
students doing the assigned game [and] just slacking off 
on the computer. 
  
Interestingly, one participant wanted to merge her background in computer 
science, knowledge obtained from the teacher education program, and the game-based 
learning course to pursue educational software programing. Another participant, who had 
limited to non-existent game-playing experiences, had basic expectations from the 
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course. She said, “[I want to learn] how to play games.” Lastly, one participant who was 
skeptical about the utility of game-based learning over other hands-on pedagogical 
approaches took this course as a challenge to change her opinion. She responded,  
I would like to learn how games can actually be useful in the classroom. I am 
taking many courses where I already know/agree with the methods taught. I 
would like to learn about something I do not have knowledge in and am hoping 
this class will change my mind about bringing games into the classroom. 
Participants’ initial thoughts about using games in their future practice. The 
use of games to reinforce and practice concepts was the most common use intended by 
the participants. Less common responses included designing/programing games, using 
games for introducing themes or ideas for an upcoming unit, assessing student learning 
with games, and using games as an alternative means to present academic material for 
students struggling with conventional methods of instruction. One participant said he did 
not foresee using games, but was open to the idea.  
Participants entered the study knowing that they would learn about the methods 
involved in adopting game-based learning and that they were a part of the study. They 
knew of the kinds of experiences they could anticipate in the course-experiential learning, 
readings, written responses, discussions, and research activities. They did not know about 
the content of the course, were unfamiliar with the Game Network Analysis framework 
and how it related to what (a) teachers need to look for when selecting and using games 
for learning, (b), skills and knowledge do teachers need in order to facilitate synergistic 
practices between student engagement, interdisciplinary learning objectives, and 
pedagogy through digital games, and (c) the conditions are that influence game-based 
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learning in K-12 education and how can they be addressed. A discussion of survey and 
test results provides information on their knowledge acquisition of game-based learning 
 
Participants’ Knowledge of Game-Based Learning 
Table 11 provides an overview of the results for the research question as it relates 
to the type of statistical test used to analyze a data source. T-tests were used for the 
Teachers’ Knowledge of Game-Based Learning Survey and Game Integration Scenario 
Test. The significance level for all tests was set at p < .05.  Table 12 summarizes the 
descriptive statistics for participants’ knowledge of game-based learning on the Teachers’ 
Knowledge of Game-Based Learning Survey and the Game Integration Scenario Test. 
Table 11  
General Statistical Results  
Pre-service Teachers’ Knowledge of 
Game-Based Learning: Data Source  
Tests Statistical Results 
Teachers' Knowledge of Game 
Analysis: Subscale of Teachers’ 
Knowledge of Game-Based Learning 
Survey 
Paired-t Statistically significant finding for 
game analysis involving 
Technological Pedagogical 
Content Knowledge 
Teachers’ Knowledge of Game 
Integration: Subscale of Teachers’ 
Knowledge of Game-Based Learning 
Survey 
Paired-t Statistically significant finding for 
game integration involving Play 
Curricular activity Reflection 
Discussion 
Teachers' Knowledge of Conditions for 
Integrating Technology in Education: 
Subscale of Teachers’ Knowledge of 
Game-Based Learning Survey 
Paired-t Statistically significant finding for 
awareness of and skills to address 
technological, pedagogical, and 
social conditions impacting the 
integration of games in education 
Teachers’ Knowledge of Game-Based 
Learning: Game Integration Scenario 
Test 
Paired-t Statistically significant finding for 
game integration, analysis and 
conditions impacting game use in 
education.  
 
T-test results from the Teachers’ Knowledge of Game-Based Learning Survey indicated 
that participants had statistically significant knowledge gains for game-based learning 
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including game analysis, game integration, and ecological conditions impacting 
technology integration. The effect sizes indicated that the course had a large effect on 
participants’ knowledge of game-based learning through the GaNA framework (See 
Table 13). 
Table 12  
Descriptive Statistics for Teachers’ Knowledge of Game-Based Learning Survey and 
Game Integration Scenario Test 
Groups  Means SD Std. 
Err 
N 
Pre-Survey of Teachers' Knowledge of Game 
Analysis (TPACK) (subscale of Knowledge 
Survey)1 
20.73 3.24 .86 14 
Post-Survey of Teachers’ Knowledge of 
Game Analysis (TPACK) (subscale of 
Knowledge Survey)1 
27.9 3.50 .93 14 
Pre-Survey of Teachers’ Knowledge of Game 
Integration (PCaRD) (subscale of Knowledge 
Survey)2 
31.55 4.91 1.31 14 
Post-Survey of Teachers’ Knowledge of 
Game Integration (PCaRD) (subscale of 
Knowledge Survey)2 
42.31 3.96 1.06 14 
Pre-Survey of Teachers' Knowledge of 
Conditions for Integrating Technology in 
Education (CITE) (subscale of Knowledge 
Survey)3 
5.59 1.13 .30 14 
Post-Survey of Teachers' Knowledge of 
Conditions for Integrating Technology in 
Education (CITE) (subscale of Knowledge 
Survey)3 
8.51 1.17 .31 14 
Pre-Game Integration Scenario Test4 13.07 2.63 .70 14 
Mid-Game Integration Scenario Test4 18.85 3.63 .97 14 
Post-Game Integration Scenario Test4 32.46 7.70 2.05 14 
1. Survey of Teachers' Knowledge of Game Analysis: (subscale of Knowledge Survey)- Likert type scale 
with a range from 1 to 5 (52 items) 
2. Survey of Teachers' Knowledge of Game Integration: (subscale of Knowledge Survey)- Likert type scale 
with a range from 1 to 5 (35 items) 
3. Survey of Teachers' Knowledge of Conditions for Integrating Technology in Education (CITE): 
(subscale of Knowledge Survey)- Likert type scale with a range from 1 to 5 (6 items) 
4. Game Integration Scenario Test-scored out of 42.  
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Table 13  
Paired T-Tests Analysis of the Teachers Knowledge of Survey 
Source df t p d 
Pre-Post Game Analysis Knowledge  13 -9.78 0.001 2.12* 
Pre-Post Game Integration Knowledge  13 -8.74 0.000 2.41** 
Pre-Post Ecological Conditions Awareness and Skills  13 -9.42 0.000 2.53*** 
Note: P<.01, R2 =0.52*, 0.59**, 0.61*** 
Participants’ self-report data from the knowledge survey provided an important window 
into the effect of the intervention on their knowledge of game-based learning. 
Additionally, the Game Integration Scenario (GIS) allowed for testing participants’ 
emerging proficiency in game-based learning in an integrated manner. The GIS tested 
participants’ knowledge in a hypothetical, but realistic situation that teachers are likely to 
encounter while incorporating game-based learning in their instruction. The GIS was 
particularly important since only 4 out of 14 participants had been enrolled in or had 
completed a school practicum at the time of the study. Pre-test scores were used as a 
covariate. 
 Participants made statistically significant gains on the Game Integration Scenario 
test from pretest (M = 13.07, SD = 2.63) to mid-test (M = 18.85, SD = 3.63) to posttest 
(M = 32.46, SD = 7.70). Despite participants having no formal education in the skills and 
knowledge involved in game-based learning (game analysis, game integration, ecological 
conditions) results of the study indicate knowledge gains. Once again, the effect size 
indicated that the course had a large effect on participants’ ability to apply the knowledge 
and skills involved in game-based learning acquired through the GaNA framework as 
shown in Table 14. This answered the objective: To ascertain the extent to which 
participants are able to synthesize their knowledge of game analysis, game integration, 
   
	  
90
and conditions impacting technology integration in education to develop a game-based 
learning lesson plan after completing the game-based learning course 
Table 14  
Paired T-Tests Analysis of the Game Integration Scenario Test 
Source Df t p D 
Pre-Mid Game Integration Scenario  13 -5.556 0.000 1.82* 
Mid-Post Game Integration Scenario 13 -6.389 0.000 2.26** 
Pre-Post Game Integration Scenario 13 -8.437 0.000 3.37*** 
Note: P<.01, R =0.44*, R2 =0.54**, R3=.72*** 
 Participants’ knowledge of game analysis. The following objective was 
answered in relation to the effect of the intervention on participants’ knowledge of game 
analysis: To ascertain the extent to which participants acquired knowledge of game 
analysis after completing the game-based learning course. 
Survey and test results for game analysis. Results indicated a significant 
difference in pre-service teachers’ knowledge of game analysis from pretest (M = 20.73, 
SD = 3.24) to posttest (M = 27.9, SD = 3.50) by participating in the methods course in 
game-based learning, t (13) = -9.78, p < .05, d = 2.12 (See Table 11). The sign of the t-
statistic (pretest-posttest) indicated a higher posttest score as a result of the course. The 
Game Analysis subscale of the Teachers’ Knowledge of Game-Based Learning Survey 
examined questions about participants’ knowledge of selecting games for teaching and 
supporting student learning along three dimensions: technology, pedagogy, and content. 
Despite participants having no formal education in game analysis, results of this study 
indicated knowledge gains. The effect size indicated that the course had a large effect, d = 
2.12, r2 = 0.52. 
Interpretive findings for game analysis. Participants started the course with an 
implicit perception about the significance of game analysis for teachers. As described in 
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the responses on the background survey, participants insisted that teachers needed to 
acquire technical knowhow about games, and to learn about the curricular and 
pedagogical merits that would make a given game suitable for classroom use. 
Participants’ responses further suggested their perceived importance about knowing how 
to “gauge a new game” and learning “how the game works, how to make the games 
educational, how to relate the games to the content area” for teachers who want to 
introduce game-based learning in their classroom.  
Many participants felt the need to be competent in game analysis. A comment 
made by a participant during the introductory class discussion reflected the experiences 
of many participants that led to this need, 
I definitely agree that games could be a big part of keeping kids engaged in the 
classroom. I tutor a third grader who is learning English and I know he loves to 
play this one game on my iPad. But, it is so hard for me to find a game with the 
exact same skills that he needs to develop and that’s not boring. If it is not an 
exciting game (things moving around, making noises), he is not interested in 
them. So I am interested in learning about more games that kids enjoy playing and 
that target the skills that they need. I don’t have much experience with games. I 
used to play words with friends on my phone.   
While they were somewhat cognizant of the purpose of game analysis, 
participants were naïve about the processes involved in performing game analysis. It was 
known from the background survey that most participants were casual and solitary game 
players. As a result, participants had limited experiences of direct and vicarious game 
playing.  
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Furthermore, participants’ starting knowledge reported in the pre-Game Analysis 
subscale of the Teachers’ Knowledge of Game-Based Learning Survey in relation to TK 
(M = 2.732, SD = 1.046), TPK (M = 2.606, SD = 0.704), TCK (M = 2.969, SD = 0.798), 
and TPCK (M = 2.795, SD = 0.709) constructs was on the lower end of the spectrum. 
This suggested that participants were less knowledgeable about, for example, (a) different 
games and ways to explore games (TK), (b) selecting games that could enhance what 
they teach, how they teach and what students learn (TPK), (c) determining the 
disciplinary content embedded in a game or what is being taught (TCK), and (d) 
identifying the strengths and limitations of a game for teaching specific topics to a focus 
grade level (TPCK). 
Lastly, participants’ inexperience in game analysis was further demonstrated in 
their responses on the pre-Game Integration Scenario Test (pre-GIS; M = 13.07, SD = 
2.63). The pre-GIS test provided a preliminary outlet for participants to articulate their 
ideas about the processes involved in developing a game-based learning lesson plan. 
Participants’ lesson plans demonstrated a rudimentary proficiency in selecting a game.  
Four participants were unable to identify a specific game that could be used for 
accomplishing the learning goals outlined in their plans. Even when participants 
suggested a game title, their responses did not indicate or superficially indicated 
characteristics of (technical, pedagogical, or content) and opportunities (inquiry, 
communication, construction, expression) within the game that could help them achieve 
the curricular goals. For at least three participants, personal reasons preceded the 
rationale for using a game instead of the extent to which the game aligned with the lesson 
goals or target group.  
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For instance, Peter, a graduate student concentrating in secondary physics, who 
had pervious teaching experience but was not familiar with games, designed a lesson for 
an eleventh grade classroom. The intended learning objectives of the physics lesson were 
to help students match electrical symbols to components used in designing electrical 
symbols and complete marching boxes with corresponding Ohm’s law application 
answers. Peter’s response to selecting a relevant game and providing a rationale for how 
it supported the lesson objectives was disjointed. “Any matching game that will provide 
highest scores at the end of the games [sic]. For example, the Angry Birds that will 
scream if students gets answers incorrect [sic]. It invokes creativity and thinking 
including memory [sic].” 
Only four participants were able to foray into providing details about how their 
chosen game was connected to the learning goals. For instance, Kelly, a graduate student 
in the Teaching Learning and Curriculum program concentrating on Pre-K-4 education, 
proposed to use Mario Cart with fourth grade students to help them “understand motion 
and speed in relation to other objects and how those objects can affect motion and speed.” 
She explained in brief what game play entailed, followed by how Mario Cart might 
provide relevant experiences for the lesson. The student wrote, 
Each person has a character that is in a race with other cars. There are objects that 
get in the way to slow you down, but everyone is racing. There are different 
tracks that can be used (e.g., race track, wooded area, beach, etc.). [I chose this 
game] [b]ecause it shows motion and speed in a way kids can understand. They 
can see how what they are doing is affecting their character, making it go faster or 
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slower and how other objects can get in the way of that motion and speed. Things 
can either slow you down or speed you up—the same way motion is in the world.  
Thus, at the start of the course, most participants were unable to analyze a game deeply 
and use their game knowledge to make decisions about how to repurpose the technology 
for specific learning objectives.   
Change in participants’ knowledge of game analysis. Overall, participants 
developed competence in game analysis in a comprehensive manner. The first theme that 
emerged was that participants deepened their awareness of the importance for teachers to 
have knowledge of technology they planned to incorporate in their practice. Course 
readings and discussions facilitated the insights that teachers need not know about all 
technologies; instead, they need to have a general understanding of how certain types of 
technologies function. Participants further reported that it was more important for 
teachers to know how to choose appropriate technologies.  
Knowing what problems a technology can help resolve and the learning 
objectives it can help achieve were essential for selecting it for pedagogical use. In 
relation to this insight, participants resonated with the importance of teacher education in 
technology for aiding teachers in the use of technological artifacts as learning tools. This 
insight was reinforced for at least seven participants who shared their experiences 
working with or observing in-service teachers. They recalled instances in which 
technologies like smart boards were being nearly unused (e.g., projecting slides only) 
because teachers did not know how to incorporate them in their practice. Participants also 
spoke about occasions in which they collaborated with an in-service teacher to begin 
using a technology and exploiting the features it offered. This reinforced the importance 
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of teacher preparation focusing on teaching in-service and pre-service teachers knowing 
the technology they intend to use.  
Even towards the end as participants reflected on what they learnt from the 
course, their insights underscored the importance of thoroughly knowing the technology 
(a game) teachers intend to use. For instance, Anna, a participant focusing on Pre-K-4 
education in her graduate program wrote,  
Teachers need to carefully select the games that they choose to use in the 
classroom to make sure that they are quality and appropriate to the lesson. A 
game needs to be analyzed to see if it is appropriate in terms of engagement and 
content. In order to successfully integrate games into the classroom, teachers must 
have background knowledge and understanding of game use as a teaching tool. 
Also, they should have an extensive understanding of the game that they are 
attempting to bring into their class, so that the game play game is productive and 
authentic. Without a teacher having a full knowledge of the game, the students 
will not be able to receive support from the teacher and also may doubt the 
validity of the game play. 
Henry, a freshman in the Secondary Education program and a self-proclaimed gamer 
shared a well-rounded comprehension of a game literate teacher:  
The teachers need to know exactly what the content standards and the course 
objects are in order to choose a game that is appropriate to be used to teach the 
course. The teachers also need to know about the game: (a) the software and 
hardware requirements of the games, so that they can use the game in the school 
computer lab; (b) the age requirements of the games, so that the teachers know if 
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the game is suitable for his/her current students; (c) what is taught directly or 
indirectly in the game, so that the teachers know if the game have negative effect 
on the students or not (through some hidden curriculum from the games) and if 
the game is suitable for the certain course that the teacher is teaching; (d) what the 
game is like, so that the teachers know if the game is suitable for the curriculum 
(maybe the game will make the schedule too inflexible) and if the game is suitable 
for his/her own teaching/pedagogy style. 
Lastly, Hannah who was in her final academic quarter before graduating with an MS in 
Science of Instruction (focusing on Secondary Mathematics), had a background in 
computer science, and who was preparing for a career in programing educational or 
game-based learning software, commented on the importance of teacher education in 
game-based learning: 
The importance of teachers in this equation [school-students-learning with games] 
cannot be understated: students still need to be guided by their teacher to focus 
their learning and learn in the proper context. Thus teacher education must discuss 
GBL pedagogy so that teachers can understand how to draw content from games 
and use the games as effective methods to deliver content in context. 
Additional insights from participants that emphasized on teachers’ awareness of games 
focused on aspects related to student engagement (e.g., developmental appropriateness, 
allowance for multiple learning styles), the extent to which it fits and complements the 
curriculum (e.g., alignment with the curriculum at least to a certain extent, advanced 
opportunities for students to explore academic content, relevant pedagogy, and teachable 
moments), and the practicality of using a game in the classroom (e.g., cost of the game).  
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Learning how to acquire knowledge of a technology (games, in this case) was a 
skill that participants gradually developed and felt comfortable with as the course 
progressed. Experiences with games through playing, researching, and observing were 
beneficial for many participants. This was the second theme to emerge from participants’ 
growing knowledge of game analysis. Initially, participants were apprehensive with the 
idea of analyzing a game. However, playing games (individually and in groups, a variety 
of games, in class and as part of assignments), using scaffolds to approach games (e.g., 
prompts referring to specific concepts such learning principles embedded in games by 
Gee, guiding questions, and templates such as GaNA guide), and gradually moving from 
mildly structured game exploration to more focused game analysis (along the TPACK-
ICCE dimensions) allowed participants to establish confidence in identifying the 
affordances and limitations of games. Furthermore, they documented and discussed their 
findings and insights from readings with others, which added to their emergent 
competence in analyzing games.  
At least six participants made references to specific course experiences and how 
they aided participants’ understand of game analysis. For instance, Nisha, a fourth year 
BS/MS student of Elementary Education commented on the discussion board, “The most 
beneficial part of this course has been the in-class discussions, and game play/analysis. 
Overall, I certainly feel prepared to find digital games and implement them in my 
classroom!” Participants also added to their peers’ posts. For instance, Jennifer, a 
freshman who was specializing in Pre-K-4 and special education, extended Nisha’s post, 
“I also think the class presentations were very beneficial. I enjoyed hearing the different 
game analyses... It gave me ideas of games to use in the future.”  
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For Max, who was going to graduate with a major in English, he enjoyed playing 
games in his leisure time and deeply believed in the potential of games. The course 
experiences expanded his knowledge of the process of game-based learning. He felt more 
informed about the importance of analyzing games. Max also believed he was more 
prepared than before to analyze games:  
From my time in the course, it's become extremely clear that educators need to 
focus on playing the games and deeply analyzing them in order to successfully 
integrate games in the classroom. If a teacher does not do a proper investigation 
into the game—whether or not it is good for learning, interesting to play, or 
applicable to the curriculum—it is likely the game integration will not go very 
well. Using a game analysis guide, as we've done in class, is a great way to 
research and explore a game in order to find whether or not it's valid for 
classroom use. 
The third theme to emerge was that participants’ initial game explorations 
allowed them to investigate three overarching dimensions about games that aid teachers 
decisions to use them for meeting learning goals: (a) what, focusing on content, (b) how, 
focusing on pedagogy, and (c) when/where, focusing on the context. Broad questions 
such as, “What is the objective of the game?; What does a player learn in the 
game?; How does a player learn in the game?; What makes this game interesting/not 
interesting?” guided participants’ game explorations. At this time, participants gained 
familiarity with a variety of games available freely on the web (e.g., Fat World, Wolf 
Quest, Energyville, TickTockTime, and Meet the Ancestors). They articulated rich 
observations about the games explored and expressed concerns as a potential teacher 
   
	  
99
intending to use a certain game.  
Overall, participants expanded their awareness about the different learning 
objectives games could be developed for. For instance, participants learned that games 
could allow players to experience a simulated ecosystem of a wolf, to learn about what a 
healthy lifestyle entails through choice and consequences of a citizen in a simulated 
world, and to practice skills such as reading and setting the time on a clock. Similarly, 
participants’ learned about the variety of knowledge domains games could engage 
players in. For instance, Fat World could be used for learning about food science and 
nutrition and Meet Your Ancestors could be used for learning about social science 
including archeology, geography, and history.  
Furthermore, participants documented the many ways in which games are 
designed to engage players in the learning process and support them in meeting the 
objectives. These pedagogical characteristics included realistic graphics that immerse 
players in the learning environment and allowance for open-ended or linear game play. 
Additional game features included tools to aid players in navigating the game 
environment, and pop-up screens to draw a player’s attention to relevant information or 
to provide feedback for guiding player activity within the environment. Games could also 
afford role-playing with opportunities for customization, and provide different ways of 
representing content such as digital-analog and visual-auditory.   
Lastly, the participants naturally dawned the role of a teacher when they made 
observations about what made the game interesting or not interesting for the intended 
student target group (context). For instance, Anna and Ethan noted the following as they 
explored Wolf Quest: 
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The game is interesting because it you get to experience life in the wild as a wolf. 
A target student audience would be between third and sixth grade. The aspect that 
is not as interesting about the game is the fact that it takes a little while to achieve 
a goal, for example the first goal was to find a mate and neither of us were able to 
find one in the time we played/the amount of time that would be class appropriate. 
 
Hannah and Peter, who explored Meet the Ancestors thought the game presented 
an interesting scenario that could attract students to play it. Specifically, they explained 
that in Meet the Ancestors game, the player adopted the role of an archaeologist that is 
expected to find and excavate an ancient burial land before an evil quarry corporation 
takes control of the land. To complete this assignment, the player is expected to conduct 
research at the library, aerial photography, and test digs within budget and time 
constraints. However, game play is designed to be linear, allowing players to view only 
one screen at a time to take them through the story. The role-playing is limited to making 
the right choice from the options provided with little guidance from the game itself. 
Students interested in re-playing the game might feel frustrated because of the repetitive 
story line. Also, once a player wins, there is no other content except that the game points 
them back to several links about archaeology. 
Once they were introduced to a repertoire of games, participants learned about the 
pedagogical possibilities of the technology. Specifically, discussion of readings focused 
on examples of the content and skills games were currently being used for (Squire & 
Jenkins, 2003), and helping participants to think about using games for beyond fun and 
reinforcement of concepts. Discussions were also carried around how games, through 
   
	  
101
various characteristics (e.g., role-playing and problem-based narrative), could serve as 
motivational gateways and help students to (re) discover interests in academic domains.  
Furthermore, participants explored through readings and discussions how games 
can serve as an anchor, both pedagogical and content, for teachers’ instruction. Thus, to 
strengthen participants’ understanding of the pedagogical possibilities of games and the 
authentic learning environments (Shaffer & Resnick, 1999) they can provide, the fourth 
emergent theme in participants’ growing knowledge of game analysis was that 
participants learned about specific learning principles good games can embody (Gee, 
2005). They also learned to identify these characteristics, which is the next pre-requisite 
skill participants acquired in order to know how to eventually repurpose games for 
learning.  
In one game analysis activity, participants were asked to individually inquire what 
made Spent a good learning game. They reported that Spent embodies principles such as 
identity, risk-taking, interaction, customization, and is pleasantly frustrating. Their 
emerging mastery in game analysis was coming to the fore in their descriptions of the 
game that were derived after playing it through multiple approaches. Moreover, as all 
participants shared their findings on Blackboard and in class discussions, each participant 
identified how the game facilitated learning and what players could expect to learn from 
it.  
For instance, Beatrice, a graduate student in the Teaching, Learning, and 
Curriculum program concentrating on Pre-K-4 education considered the affordance (e.g., 
role-playing and authentic scenarios) of Spent and suggested the possibility of 
repurposing the game for multiple content areas. She also considered a limitation of Spent 
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that she would like to control in using the game in a classroom. Beatrice shared her 
personal interest in performing arts (e.g. acapella music) during class discussions. She 
wrote, 
Spent is a "good game" for high school aged students. The goal of the game is to 
survive a month without going bankrupt (which goes hand in hand with being 
homeless). Since some of the choices are very moral/value driven the game puts 
into perspective the harsh reality of living in poverty in America. The content of 
the game could apply to mathematics, civics, or even a theatre (it would make a 
great way to character study without having to actually try and survive a month in 
poverty!!) However, for use in a classroom I would see if there is a way to 
eliminate the Facebook aspect and the ending PayPal aspect. 
Jennifer’s emphasized that educational games can go beyond drill and practice and they 
can cater to different player styles:  
I think [Spent] is geared towards high school students, college students, and 
possibly some middle school students to teach them life skills. Some students are 
lectured on how to save money and life choices, but playing an interactive game 
allows students to learn from experience. Players take on the role of a character 
and get to make choices on how they spend their money. The objective of the 
game is to have enough money to not only make it through the month, but to also 
have money left over after paying the rent. After players make a choice, a blurb 
pops up with statistics and a statement that connects the choice to reality. The 
game can help students understand why people in poverty make certain choices 
and the consequences of those choices. This game teaches students how to 
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manage their money and how to make decisions. I think it is a very interesting 
game because the scenarios are so realistic. The first time I played, I chose the 
answers that I would normally choose, but I lost after the 11th day. Then I picked 
other options that did not line up with my morals and I won. The pedagogical role 
is to teach through experience and to incorporate statistics. The game is relatable, 
which makes it effective. 
Lastly, Catherine, who described herself as a gamer and who had personal interest in 
game design described Spent along the intersections of technological, pedagogical, and 
content dimensions:  
Spent is a point-and-click, choice-oriented game that puts you in the perspective 
of a person that is struggling with money. The game is (most likely) targeting 
young adults and adults with the purposes of informing them about homelessness 
and poverty. It pairs potentially life-altering choices with poignant statistics about 
poverty. In the game, the player gets the ability manage their money while 
learning the statistics and issues surrounding poverty. The player learns by 
making life decisions and then observing the outcome. This game is extremely 
interesting and offers the option to play multiple times for different outcomes. 
 
Participants’ emerging proficiency in game analysis was reflected in their 
responses on the mid-GIS test (M = 18.85, SD = 3.63), which participants attempted at 
the mid-point of the intervention. At this time, all participants were able to identify a 
game, and their rationale for selecting it was connected to the intended lesson objectives. 
Additionally, twelve out of fourteen participants were able to describe the characteristics 
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of the game and the learning opportunities it afforded to make their proposed lesson 
meaningful. Appendix J presents two examples from participants’ responses on the mid-
GIS. Participants furthered their skills in evaluating the educational merits of a game as 
they learned about analytical frameworks to aid them in identifying the affordances of 
games for pedagogical style, embedded content, and opportunities for inquiry, 
communication, construction, and expression. Participants first learned about the 
frameworks broadly in the context of integrating technologies and designing learning 
experiences. Their understanding of the frameworks in the context of game-based 
learning, learning how to apply this knowledge as a lens to examine games, and 
documenting their findings developed through multiple means. For instance, participants 
explored the kinds of questions teachers would ask to examine a game (a technology) 
focusing on pedagogy and content (See Figure 16).  
 
Figure 16. Applying TPACK constructs to formulate questions about teaching with 
games. 
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They practiced game analysis using GaNA guide with games like Hot Shot for 
Business and Citizen Science. Participants then submitted a graded assignment analyzing 
a game of their choice and presented their findings before the class. At this point, most 
participants were able examine a game deeply and demonstrate ability to repurpose them 
for specific learning objectives. For instance, once Max analyzed the learning affordances 
of the interdisciplinary game Minecraft through the TPACK-ICCE lens, he provided an 
overview of the game play. This was followed by an assessment of Minecraft for 
teaching English/Language Arts concepts (See Appendix K).  
 The final outcome of demonstrating participants’ knowledge of game analysis 
was obtained through their responses on the post-Game Integration Scenario (post-GIS) 
test (M = 32.46, SD = 7.70). Their responses reinforced the competence participants had 
developed through the 10-weeks. Most participants’ knowledge evolved from game 
explorations and selection to evaluation, leading them to use their information about the 
game to developing an implementation plan.  
 Participants’ knowledge of game integration. The following objective was 
answered in relation to the effect of the intervention on participants’ knowledge of game 
integration: To ascertain the extent to which participants acquired knowledge of game 
integration after completing the game-based learning course. 
Survey and test results for game integration. The results indicated a significant 
difference in pre-service teachers’ knowledge of game integration from the pretest (M = 
31.55, SD = 4.91) to posttest (M = 42.31, SD = 3.96) by participating in the methods 
course in game-based learning, t (13) = -8.74, p < .05, d= 2.41 as also shown in Tables 11 
and 12. The sign of the t-statistic (pretest-posttest) indicated a higher posttest score as a 
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result of the course. The Game Integration subscale of Teachers Knowledge of Game-Based 
Learning Survey examined questions about participants’ knowledge of employing games 
for teaching and supporting student learning through the Play Curricular Activity 
Reflection Discussion pedagogical model. Despite participants having no formal education 
in game integration, results of the study indicated knowledge gains. The effect size indicated 
that the course had a large effect, d = 2.41, r2 = 0.59.  
Interpretive findings for game integration. Like in the case of game analysis, 
most participants began the course acknowledging that learning how to integrate games 
within a curriculum and facilitate a game-based classroom effectively are important skills 
for teachers who intended to adopt game-based learning. The perceived significance for 
teachers being skilled in integrating games partly emerged from the fact that at least four 
participants, who had opportunities to observe in-service teachers teach game-based 
lessons believed that teachers did not know how to use games well in the classroom. 
Nonetheless, there also was a discrepancy reported in participants’ perceived ideal use of 
games for learning and their envisioned use of games as future teachers. For instance, 
whereas participants perceived using games for gauging the effectiveness of students 
learning, meeting the needs of different learners, and enhancing a lesson as part of 
instructional use of games, most participants intended to use games for reinforcement and 
review of concepts. 
The dissonance in participants’ responses could be attributed to their limited 
starting knowledge about game integration as reported in their responses on the pre- 
Game Integration subscale of the Teachers’ Knowledge of Game-Based Learning Survey 
and the Pre-Game Integration Scenario (GIS) Test. Specifically, participants felt least 
knowledgeable about supporting students’ play (P) experiences (M = 2.95, SD = 0.59) 
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and leveraging them to develop relevant curricular activities (PCa) (M = 2.81, SD = 
0.432).  
Furthermore, participants reported being somewhat confident in their knowledge 
of gauging learners’ experience in curricular and reflection activities to facilitate student 
discussions to meet the learning objectives in a game-based classroom (CaRD) (M = 
3.60, SD= 0.74). However, most participants’ (especially undergraduate students) lessons 
plans as described in the pre-GIS test demonstrated fledgling ideas about incorporating a 
game for supporting student learning. Similarly, the curricular materials they proposed to 
use infrequently focused on instruction, content, activity, and assessment, and instead, 
they typically concentrated on none to a brief description of one or two of the elements.  
For instance, Jennifer proposed to use Solitaire with first grade students for a 
lesson on number order and shapes. The objective of the lesson was to aid students to 
apply basic math skills such as number order, matching, and shapes. However, her 
description about how Solitaire would be employed, “Students will play this game in 
pairs every Friday and they will have the opportunity to play it during free time” and that 
“15 decks of cards” will be used to implement the lesson, was an underdeveloped 
pedagogical plan.  
Seven participants who were also graduate students demonstrated a more mature 
understanding of lesson planning; however, their lesson plans were underdeveloped with 
respect to the curricular materials. For instance, Catherine described the use of Minecraft 
for middle school students to facilitate a lesson allowing students to research a place they 
have never been to (e.g., Paris, a rainforest, etc.) and recreate it within the game world. 
She proposed the following pedagogical plan to implement the game:  
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The students will begin by familiarizing themselves with the game. Then they will 
research their chosen place. They will identify the biome that most readily 
represents the place they are studying. Then they will attempt to create famous 
landmarks from that place in the game. They will present their models to the 
class, and teach them about the place they researched. This will be a group 
project. 
Regarding the materials that Catherine would prepare for implementing the game in the 
lesson, she responded, “Perhaps, an example biome.” Thus, at the start of the course, 
participants had a rudimentary understanding of integrating games systematically within 
a lesson procedure, including their ability to leverage games and create opportunities for 
knowledge creation, application, and articulation for meeting the intended learning goals.  
Change in participants’ knowledge of game integration. The Play Curricular 
activity Reflection and Discussion (PCaRD) model anchored participants’ new 
knowledge about game integration. Grounding their knowledge in a game-based learning 
pedagogical model assisted participants in achieving a well-rounded understanding of the 
game-integration. The first theme in relation emerged from this. Specifically, participants 
learned about a systematic pedagogical procedure for integrating games, which 
highlighted for them the underlying goals of play-curricular activity-reflection-discussion 
model for accomplishing learning outcomes. This included student roles in a game-based 
classroom, and teacher roles (See Figure 17). Throughout the course, as participants 
experienced the model in-class, they used the figure as a frame of reference for 
intentionally reflecting on what they were doing and observing the researcher-instructor.  
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Figure 17. Outlining student and teacher roles in the PCaRD process. 
 
For instance, in the initial sessions, participants were observed to engage in game-
play solitarily despite being apprehensive about playing games and being encouraged to 
seek peer support in learning about the game. This necessitated a reinforcement of a 
naturalistic playing environment where social interactions and peer-based learning were 
encouraged to obtain familiarity with the game. It was also an opportune moment to 
highlight the benefits of creating such a learning environment in their future classrooms.  
Additionally, participants were guided in intentionally reflecting on how their 
play styles were an indication to understand how different students not only engage in 
learning through games, but that this generates a variety of experiences which teachers 
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could leverage to accomplish the learning goals in curricular, reflection, and discussion 
activities. Lastly, participants’ struggles and successes during game play were used to 
illustrate how teachers could make connections to academic content through curricular, 
reflection, and discussion activities.  
The second theme in relation to participants’ understanding of game integration 
was experiencing a play-based pedagogical model for integrating games. This supported 
participants’ emerging knowledge in multiple ways. First, it strengthened the knowledge 
they gained in theory about game integration from readings and classroom instruction. 
Second, while participants gained a first hand experience of what students could do in 
systematically structured game-based classrooms, participants also observed how a 
teacher facilitated such a classroom as the researcher-instructor modeled the application 
of PCaRD. Third, it built on their expertise in game analysis and allowed them to make 
connections with the knowledge of a game they obtained through playing, research, and 
observation.  
For instance, during one Blackboard discussion on readings related to scholarly 
ideas about game integration, Katrina, a graduate student in the Teaching, Learning, and 
Curriculum program, who reported not playing games before the start of the course, 
shared the associations she was making: 
One of the themes that I have seen in the readings is the idea that teachers should 
provide scaffolding for students who are learning a game, but do not need to teach 
each aspect of the game before the students play it. Part of the game experience 
for students should be exploring the different parts of the game and discovering 
the procedures of the game on their own (to a certain degree). However, teachers 
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need to have a strong understanding of the game so that they can provide 
guidance and suggestions for students throughout this process. 
 
They also practiced planning lessons in groups and individually though PCaRD 
using the GaNA guide with games such as Citizen Science and Spent. This further added 
to their understanding of the model and the process of systematically integrating games. 
Toward the end of the course, as part of building on their assignment on game analysis, 
participants developed an action plan employing the game through PCaRD. For instance, 
Max, who analyzed Minecraft developed an action plan using the game for teaching an 
English/Language Arts class in a ninth grade classroom (Appendix K).  
Table 15  
Examples of Prompts for Analyzing Cases on Teacher's Intervention in Game-Based 
Classrooms  
Prompt 
What, if at all, prior knowledge/preparation/training/experience/guidance was the 
teacher(s) equipped with to learn about the game's alignment to the course goals and 
the ways to integrate the game to support students' understanding of specific learning 
goals? 
What roles did the teacher(s) perform to support student learning, particularly for 
bridging their game experiences, interests/experience within the subject area, and 
relevant personal or school experiences? 
How did the teacher(s) adapt their instruction/facilitation owing to their emerging 
understanding of the potentials or limitations of the game to achieve the course 
learning goals? 
How did the teacher(s) adapt to the emergent opportunities and challenges 
encountered while integrating the game to achieve the course learning goals? 
How has this paper strengthened (or generated new questions about) your 
understanding of the guidance available for teachers through the frameworks your 
have learned about in class? 
 
The third theme under this construct was participants’ knowledge about the 
integral role teachers’ intervention plays in a game-based classroom was strengthened by 
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analyzing exemplar cases reported in the game-based learning literature. Table 15 lists 
examples of prompts that participants used as a guide to examine the cases.  
The goal of this group activity was to understand the nature of teacher preparation 
and facilitation involved in supporting student learning using games. For instance, the 
first group of participants who examined a case describing the use of Quest Atlantis Unit 
Plague: Modern Prometheus (Barab et al., 2012) deduced that skilled teachers create a 
learning context, which provides meaningful opportunities for all students to engage in 
authentic practices, and to understand and apply academic content as conceptual tools. In 
doing so, teachers use their knowledge of the game and academic content, and also aim to 
align students’ gap between how learning content occurs in schools and how it is used 
outside of the schools. Additional pedagogical roles teachers perform include developing 
curricular hooks to trigger students’ explorations within the game, placing responsibility 
on students to solve problems while serving as a mentor outside the game, and designing 
a variety of ways for students to articulate what they are learning.  
The second group of students who analyzed a case study of four teachers by Jaipal 
and Figg (2009) synthesized how teachers navigated the emergent opportunities and 
challenges in their game-based classrooms: (a) teachers devote time to review and 
reinforce concepts that are supposed to be covered by the game, but are not; (b) teachers 
came up with ways to differentiate instruction, because the game was very limited in this 
area; (c) teachers have to ensure non-gamers are able to successfully complete the game 
and still learn what was needed (this included making pre-tests and had to make sure to 
pair experienced gamers with non-gamers; (d) time management is difficult (so the class 
is split into groups as the teacher could not be with them at all times throughout their 
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gaming experiences); and (d) the teacher addressed misconceptions in the game to their 
advantage as they help students engage in the academic content. 
Lastly, a third group who analyzed the cases presented in a paper by Eastwood 
and Sadler (2013) shared their insights on how the activity informed their understanding 
of game integration:  
The teachers were able to use the technology to help the students learn skills such 
as cooperation. The content was addressed in the games but the additional lessons 
reinforced knowledge. By sharing stories, students were able to connect with the 
information in a real-world setting as well. One of the teacher[s] had allocated 
specific amounts of time for instruction with the game. There was a system that 
the classrooms had a feedback mechanism where the students and the teacher 
discussed the happenings in the game and how it is relevant to the classroom 
materials. 
Thus, as the course progressed, students deepened their knowledge about game 
integration and the roles teachers play in game-based classrooms to facilitate synergistic 
practices between student engagement, interdisciplinary learning objectives, and 
pedagogy through digital games. This also was reflected in their responses on the mid- 
and post-Game Integration Scenario (GIS) test. However, as participants reflected on 
their course learning towards the end, they shared the gaps in their knowledge, which 
would make them more confident in implementing games in their future practice. For 
instance, Beatrice shared a gap in her final reflection entry that was commonly discussed 
by a majority of the participants:  
Through this course, I have learned to open my mind to the fact that many games 
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can be used for "educational purposes" without having to be specifically marketed 
and created as educational games. With time, I am sure that as you become more 
versed in game analysis, finding and implementing games in the classroom 
becomes easier. Personally, I would not feel confident about implementing digital 
games in the classroom until I had the opportunity to "practice run" a lesson in an 
observational setting. As a future educator, I would wait until I am established 
and comfortable in a school setting before I begin trying to implement game 
based learning on a larger scale. I could see myself, however, implementing mini-
lessons that follow PCaRD format earlier on in my career. I would not plan a unit 
around it just yet. 
 
Participants’ knowledge of ecological conditions. The following objective was 
answered in relation to the effect of the intervention on participants’ knowledge of 
ecological conditions impacting game use: To ascertain the extent to which participants 
acquired knowledge of conditions impacting technology integration in education after 
completing the game-based learning course.  
Survey and test results for ecological conditions. The results indicated there was 
a significant difference in pre-service teachers’ knowledge of conditions affecting 
technology integration in education from pretest (M = 5.59, SD = 1.13) to posttest (M = 
8.51, SD = 1.17) by participating in the methods course in game-based learning, t (13) = -
9.42, p < .05, d= 2.53 also shown in Table 11. The sign of the t-statistic (pretest-posttest) 
indicated that there was a higher posttest score as a result of the course. The Ecological 
Conditions subscale of the Teachers’ Knowledge of Game-Based Learning Survey 
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examined questions about participants’ awareness and skills needed to address 
technological, pedagogical, and social conditions surrounding game use in schools. 
Despite participants having no formal education in an ecological approach to game 
integration, results of the study indicated knowledge gains. The effect size indicated that 
the course had a large effect, d= 2.53, r2 = 0.61. 
Interpretive findings for ecological conditions. None of the participants made 
explicit mention of the technological, pedagogical, or social conditions on the 
background survey as they responded to questions pertaining to their motivation to enroll 
in the course, the skills they believed teachers needed in adopting game-based learning, 
and their envisioned use of games as future teachers. Nonetheless, during the introductory 
class discussion, both undergraduate and graduate participants made references to this 
construct. Accordingly, most participants were implicitly knowledgeable about the 
factors within school contexts that could exert influence on teachers’ effectiveness at 
using games, and that teachers need to be skilled in addressing these conditions.  
For instance, Catherine shared her thoughts on how she had observed teachers not 
using games and other digital technologies effectively. She added that the classrooms she 
observed did not have access to computers except for once in a week. Even when they 
did have access, students were not seen using games for learning purposes. Thus, this 
participant was interested in learning how to bring together the entertainment and 
educational aspects of games to schools with consideration for technological 
infrastructure. Ethan, a first year graduate student specializing in Secondary Education 
(Chemistry), was cognizant of structural constraints affecting teachers’ use of games:  
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I was interested in the topic... so I enrolled. However, I am not sure how I could 
use games being a chemistry teacher. There are some things I could use but I am 
not sure how I would use games by directly taking out of class time. So I am 
hoping to get some ideas. 
 
Furthermore, Jennifer shared her observations about the need for establishing a 
pedagogical environment where students can be systematically supported in learning 
from games. She noted that teachers in elementary schools frequently use games, but do 
not use them in the right way. She said,  
A lot of children [do not] play the game teacher intends on [using]. Instead they 
go on to play other games. Also this time is not supervised.” Additionally she 
didn’t think there was any benefit to the games students played. “They are never 
asked to talk about the games or discuss what they learned. So, I would like to 
learn how to integrate games more effectively.  
A comment by Nisha also reflected the need for a broader organizational 
understanding of leveraging games for learning. She had recently completed student 
teaching in a fourth grade classroom. Nisha said,  
One of the things they did at the school was to implement the first in math 
program. So whenever kids had free time they would go play these review games. 
The principal would have one class compete against the other so there was that 
incentive for students. That is what I have seen and most of what I have seen is 
using games for review and reinforcement rather than for instruction. So that is 
what I want to learn, to instruct using games.  
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The difference between their higher awareness and lower skill level to work 
around the conditions was also reflected in participants’ responses on the Pre-Ecological 
Conditions subscale of the Teachers’ Knowledge of Game-Based Learning Survey. 
Overall, participants reported being somewhat aware (M = 3.04, SD = 0.835) about the 
technological, pedagogical, organizational, and social conditions that influence the 
implementation of a game-based lesson, but reported not being skilled in addressing them 
(M = 2.54, SD = 0.65).  
Further evidence for participants’ starting knowledge about the ecological 
conditions was evident in the lesson plans they developed as part of the pre-Game 
Integration Scenario (pre-GIS test). For instance, participants were asked to describe the 
considerations, information, and resources from a school they would need to make and 
the opportunities and challenges they anticipated in implementing their game-based 
lesson plan. Almost all participants’ responses frequently focused on one to two 
pedagogical and technological considerations such as students’ attention span and 
technological competence. Their responses seldom expressed considerations related to 
teachers (e.g., need for additional human resource, familiarity with the game and its 
alignment with teachers’ pedagogical practices). Participants mostly mentioned the 
availability of funding and technological supplies as part of describing the information or 
resources they would need to implement their game-based lessons. Furthermore, the 
challenges anticipated and the opportunities foreseen were mostly pedagogical in nature. 
For instance,  
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Children might… get bored and go off topic, and I think this game could provide 
a good opportunity for students to play a game that is fun, but also can teach them 
a lot. The challenge might be keeping the kids on task while they are playing the 
game, especially if I am instructing other students during this time.  
Overall, their prior knowledge of the ecological conditions was limited, and was 
inadequately cognizant of how they could affect teachers’ decisions related to game 
analysis and integration in a lesson plan.  
Change in participants’ knowledge of ecological conditions. The first theme to 
emerge as participants learned about ecological conditions is that they became aware of 
the situated nature of teachers’ technology knowledge. Through readings, participants 
learned about a range of ecological (technological, social, and pedagogical) conditions 
commonly known to affect technology integration projects (Zhao et al., 2002). For 
participants to appreciate the significance of context in determining the success of 
technology integration projects, class discussions from the beginning focused on aiding 
participants to consciously think of the context and how it affected teachers’ decisions 
about when, how, and which technology to use.  
For instance, in one of the introductory session, participants were presented with a 
hypothetical scenario about two teachers using the game Angry Birds. Whereas one 
teacher may use the game on a tablet for facilitating eye-hand coordination among 
kindergarten students, another teacher may use Angry Birds on a desktop computer or 
mobile devices to teach physics concepts to ninth graders. Participants were guided in 
thinking about the considerations teachers in the two situations might need to make to 
carry out the aforementioned lessons. For instance, access to tablets and student readiness 
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to using the desired technologies, leveraging a possible bring your own device (BYOD) 
policy within the school, and students’ prior experience and knowledge with the game 
and the content area.  
In classroom discussions and activities, participants’ ability to make references to 
the conditions was scaffolded as they learned about game analysis and game integration. 
For instance, in one of the first activities focusing on game integration, participants 
played Roller Coaster Tycoon 3 (RCT3) as part of experiencing the PCaRD model. In 
sharing their insights from the play session, participants divulged their initial reactions to 
the game from the perspective of a teacher. Specifically, participants exclaimed that a 
game like Roller Coaster Tycoon 3 involved a steep learning curve and playing it was not 
intuitive. Second, participants expressed apprehensions about the many preparations a 
teacher would need to make to incorporate a game like RCT3. They reported that a 
teacher would need to master the game. He or she would need to spend a significant 
amount of time explaining to students the controls and aiding them in making sense of 
the many aspects of the game. Third, participants began anticipating the structural 
constraints that would influence the use of RCT3 in a regular school setting. They 
asserted that it would be time consuming even if students decided to learn the game by 
themselves using the tutorials. Also, it would be a struggle managing instruction while 
using the game in less than 50 minutes. 
The second theme focused on participants’ expanded knowledge of the contextual 
factors that routinely affect in-service teachers while incorporating digital games in their 
instruction. This made them aware of the complexities involved in adopting game-based 
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learning for teachers in school settings. For instance, in synthesizing their insights from 
readings and discussions, Anna expressed the following on her blog posts: 
[The] reading[s] reaffirmed the idea that there are constraints that need to be 
considered when choosing to use game-based learning in the classroom. These 
constraints include the support of the school’s administration as well as parents 
and peers. Without this, a game will not be integrated successfully. A teacher 
needs to make a selection that will be recognized as valid by the administration, 
and may need to convince people why a game should be used in the classroom. 
Also, a teacher needs to keep the content development of the students in mind, 
especially when there is so much emphasis on learning to a test and making sure 
that the students get as much information from a lesson as they can. While I 
personally do not think this is a beneficial way to instruct children, it is important 
for teachers to keep in mind if they want to not only get support for their work, 
but maintain respect as an educator as well. 
Nisha summarized her insights from the readings: 
I enjoyed these readings because they explored the limitations and/or struggles of 
game-based learning. Throughout this course, we have learned how beneficial it 
can be and we have mastered how to analyze digital games for effectiveness in the 
classroom. However, there are some considerations to make when planning to 
implement digital games in the classroom. The first paper talks about how fitting 
game-based learning into the daily schedule can be difficult, especially when 
teachers are already pressured to fit a certain amount of curriculum and content 
into the school year. Complex games may take a lot of time to master before 
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really diving into the curricular activities. It may be difficult to align the digital 
game with the existing content that needs to be taught. However, before worrying 
about how to align it, the teacher needs to find an effective digital game that is 
appropriate for the grade level and content. Additionally, before a teacher can 
implement game-based learning in the classroom, administrative support is 
needed. School administrators are often looking for “explicit alignment with 
curricular goals” when looking as classroom activities, so teachers need to be sure 
that their digital game has that.  
With growing awareness of the affect of game-based learning on schools, participants 
expressed being overwhelmed with the idea of navigating school dynamics despite being 
skilled in game analysis and integration. Thus, discussions and reflections were also 
focused around what teachers and schools could do to create favorable conditions and 
counter the barriers teachers routinely experience. In reflecting on one such discussion, 
Max said,  
I still feel that the most realistic and tangible barrier to game integration in the 
classroom is school infrastructure. As [one] paper explored, the status of a 
school's infrastructure, and its ability to support game-based learning, can be a 
huge issue to tackle in certain situations. At times, it can be reasonable to move 
the class period to the computer lab, but this is not an option in all situations. If a 
school is lacking adequate computers or internet connectivity (or any other 
technological element required for gameplay), it can really be detrimental to the 
learning experience. A lot of technology preparation needs to go into a game-
based, PCaRD focused lesson, so being able to successfully do this is important. 
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From what I've learned so far in the course, and from our previous discussions, 
I've found there are a few options to tackle this kind of issue. First, [the instructor] 
had mentioned that there are numerous grants for technology available, and that 
applying to, or encouraging an administrator to apply for these, is a viable option 
to get funding for more technology in the school. Also, getting in touch with a 
University, and attempting to gain resources in that way, is another possibility. In 
both cases, it will take a good deal of extra work on the [teacher’s] part to 
accomplish these, and will require perseverance. But if game integration is the 
goal, these are ways of accomplishing it when an infrastructure barrier is in the 
way. 
As their awareness of the ecological conditions grew, participants became more 
skilled in considering the context as they engaged in developing game-based lesson 
plans. As the course progressed, their responses to the mid- and post-Game Integration 
Scenarios and other class activities demonstrated their increasing ability to consider 
multiple contextual factors that could impact their lesson plans.  
For instance, Kelly, a graduate student who was enrolled in the Teaching, 
Learning, and Curriculum (Pre-K-4 education major) and had almost no experience 
playing games at the start of the course, described the use of Oregon Trail in a social 
studies class for fourth grade students in response to the post-GIS test. The objectives of 
her lesson were as follows: (a) students will be able to identify different obstacles that 
arise on the Oregon Trail and ways in which these obstacles can be resolved, and (b) 
students will be able to successfully complete one journal entry encompassing objective 
listed above after gameplay. The details with which she laid out the teacher and student 
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related considerations, the information and resources needed for the lesson, and the 
opportunities and challenges anticipated are presented in Appendix L. 
Findings from the Focus Group Interview 
A group of eight participants voluntarily participated in a focus group interview 
after the intervention in Week 11. Broadly, the focus group allowed this researcher to 
obtain an overall picture of their insights from the course on the methods in game-based 
learning. Facilitated by an expert in qualitative research and learning technologies, the 
focus group had four guiding objectives; namely, to understand: (a) participants’ thoughts 
about using digital games in K-12 education, (b) what participants learned from this 
course about game-based learning, (c) what remained unclear or required further inquiry 
for participants in order to confidently implement game-based learning and why, and (d) 
how participants envisioned using games in their future practice.  
Change in participants’ thoughts about game-based learning in K-12 
education. Participants’ thoughts about using digital games in K-12 education evolved 
since they expressed them in the pre-background survey. Although they maintained that 
games are highly motivating and engaging for students, participants started attaching 
pedagogical attributes to games and thinking about the pedagogical aspects associated 
with game-based learning—both of local and global relevance. For instance, one 
participant said, “Games force students to create. They have to be creative to play the 
game.”  
Participants began considering the use of game-based learning to address 
contemporary educational issues such as content-fetish teaching, teaching to the test, and 
the school learning and assessment process preventing students from developing creative 
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thinking skills. Simultaneously, participants also expressed their thoughts about teacher-
specific issues surrounding game-based learning in school contexts. For instance, one 
participant said teachers who knew how to integrate games could use them as tools for 
learning and fulfill the expectations of content coverage and test preparation 
concurrently. Another participant said, “teachers are not always likely to find games that 
specifically target their needs. However, teachers could repurpose off the shelf games, 
even the seemingly complicated ones to suit their instructional goals.”  
Lastly, participants felt ensuring successful adoption of game-based learning 
schools had to be a joint effort of teachers, school leaders, researchers, and school 
districts. To elaborate on this, one participant explained that teachers had to overcome 
many challenges to be able to use games in schools—obstacles related to technology, 
computer systems in schools, the time schedule not being enough, and the game may be 
longer than the time that is allocated to your lesson. Researchers could inform school 
leaders, the administrators, the school districts through conferences and seminars about 
the importance of using games in schools and ways to support teachers in introducing 
games (e.g., generating awareness about the aforementioned challenges teachers face). 
This could lead to buy in from multiple stakeholders. Additionally, such an approach 
could also allow them to shoulder teachers’ responsibility and facilitate teachers’ use of 
games in schools.  
Reflections on course learning. In terms of what participants felt they learned 
from the course, the following themes emerged. First, game integration required a lot of 
careful planning and analysis beforehand to really make sure it goes successfully. This 
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involved analyzing the game deeply paired with a lesson design structure such as PCaRD 
to provide a consistent process. For instance, one student commented,  
… just the idea of that these are the basic things you should look for in a game if 
you are going to try to implement it in a classroom. And then this is a model for 
the structure of a lesson with a game. I think those are the important things that I 
never really thought about before this class and [but] I will remember [them] 
going forward. 
 
The second insight pertained to games as being a context dependent tool needing 
a pedagogical partner for it to be effective in supporting student learning, the realization 
that games could have limitations, and that there were ways to overcome constraints in 
games. For instance, one student described her insight,  
I learned that every game isn’t perfect, like every game has limitations and that’s 
where you use the curricular activities, the reflection, and the discussion to 
overcome the limitations. I never thought games would have limitations. I just 
kind of thought they were used to reinforce learning. They could actually be used 
to teach and then you could use the curricular activities to kind of reinforce what 
you learn, reflection to talk about what you learnt and for students to actually 
realize that they were actually learning, and the discussion to just tie it all in.  
 
The third theme related to the process of student learning in a game-based 
classroom. Participants noted that students engage in learning during game play and 
cultivate skills like problem solving ability as they work through mini tasks in games. 
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While students may not consciously know that they are learning in playing a game, a 
teacher should also refrain from instructing students to play with a specific learning goal 
in mind. Furthermore, teachers could aid students in making and articulating the 
connection between the content and the game through curricular activities and reflections. 
Upon further probing, participants explained that this was indeed a better approach to 
learning so as to allow students to make discoveries, build realistic connections between 
their experiences in the game, the content, and the world. This point was echoed in a 
students’ insight,  
... if you just tell someone a fact or a connection between two things they are not 
likely to remember it. But, if they have to discover it themselves, then they are 
much more likely to remember it. [And].. if you teaching some one else then you 
know that [the person has developed mastery in it]… I can’t remember the 
phrasing for that but I think that this idea is definitely true. 
Continuing with the goal of understanding what participants learned from the 
course, they also were asked to reflect on their discoveries in the course (e.g., discoveries 
about game playing, implementing it using a structure and the challenges in the school 
settings that may be encountered), things that surprised them, and insights they would 
remember as valuable. To this, participants expressed that their notions about educational 
games evolved.  
For instance, participants confessed that before the course, they would have never 
thought about using commercial-off-the-shelf game such as the Sims, Roller Coaster 
Tycoon series in classrooms. However, the course equipped them with the skills to 
consider even seemingly unrelated games and, “go in there and [look] where, what and 
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how can I pull something from this that.” Another participant started the course believing 
that, “there were games that were made for education and games that were for fun.” The 
course blurred this dichotomy for her and opened the possibility of repurposing games.  
Secondly, even those participants who reported many experiences with games and 
game related practices (e.g., working with game designers and reading about games) and 
those that had completed school teaching requirements made discoveries from the course. 
These were largely related to how teachers could effectively employ games. Specifically, 
teachers could select games with some limitations (e.g., along opportunities for inquiry, 
communication, construction, and expression) and design experiences that could beat the 
identified limitations. Curricular activities as part of the PCaRD model could give 
teachers control in supplementing gaps in the games and introduce interventions that go 
beyond the experiences afforded in them. Relating to this discovery, a participant 
exclaimed,  
Well, I play a lot of games, and I read a lot about games. And I some times work 
with people who design games and work with games. So a lot of this class was 
reinforcing the things I knew or could have guessed because of my experiences 
with games. But it was important to me to see the format of how you plan things 
correctly. I have noticed that a lot of what is done in classrooms is in my opinion 
done in an ineffective way, but I don’t see a lot of examples of doing it in an 
effective way. So, it was good to see that PCaRD format so that I can know what 
things I personally might not take in to account. Like I am likely to take the 
technological elements into account that a lot of other people wouldn’t. But there 
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are other things that I might not take into account for implementing games in 
classrooms that are just as important. 
Change in participants’ thoughts about using games in their future practice. 
Many participants decisions to adopt digital games in their future practice was challenged 
by their teacher education experiences in poverty schools in urban areas that lacked 
resources and innovative in-service teachers and faced issues like poor student readiness 
and achievement. These experiences teamed with participants’ acquired awareness of the 
ecological conditions affecting the use of games influenced their decision to not able to 
use games in schools they were currently aware of. A quote by one participant resonated 
the thoughts of the majority, 
… all these ideas are great in theory but in the schools that I work in, I don’t 
really see it happening at all. In most of the schools where I work right now there 
if there is a computer, then there are maybe one or two super old computers, they 
barely work and the teachers don’t even really use them. I cant imagine at all 
doing a PCaRD lesson in one of those classrooms because if you can only have 
two students playing at a time you cant really do an entire class lesson. 
Another participant felt that her decision to use games was influenced by the social 
complexities that teachers needed to navigate through in school contexts. She said,  
I feel like it is a lot about the resources. It is so much about the money and the 
resources. Its unfortunate but that’s how it is. And also the idea that one needs to 
befriend the IT people, befriend the computer teachers. Get in there, make sure 
you get in there, and be good with them. Like I go to this school where the 
computer teacher is pulled in so many different directions. But like the teacher, I 
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am observing and the computer teacher had a great relationship. They were good 
friends and he was more willing to take the time out for this teacher and its like, it 
sounds sneaky and conniving, but I feel like that this means that making sure to be 
nice and do favors for the right kind of people at the school. 
One participant, however, reminded the others that the situation was not as dim as they 
believed it to be, and that the group should avoid generalizing their experiences from one 
or two schools in the city. He also urged the participants that teachers need to work 
toward an optimal situation based on the context they are in. He closed the focus group 
by commenting,  
… if you look hard enough [you will] find access to [resources] ... It is definitely 
dependent on where [you are]. I think it is possible. You just have to sort of seek 
it as best as you can.  
 
Chapter Summary 
Participants had statistically significant knowledge gains for game-based learning 
in terms of game analysis, game integration, and ecological conditions impacting game 
use in schools. The effect sizes indicated that the course had a large effect on 
participants’ knowledge of game-based learning and their ability to apply the knowledge. 
Participants’ knowledge about game analysis evolved from game explorations and 
selection to evaluation, leading them use their information about the game to developing 
an implementation plan. Participants’ understanding of game integration encompassed 
teacher and student roles in a game-based classroom and the design of experiences to 
augment the impact of games for teaching and learning. Participants comprehended the 
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situated nature of teacher knowledge. They began to recognize how technological, social, 
and pedagogical factors within their context could not only impact teachers’ decisions 
during game analysis and integration, but also impact the overall successful adoption of 
game-based learning as an instructional approach. Despite the knowledge gained, many 
participants’ decisions to adopt digital games in their future practice were challenged 	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Chapter 5: Conclusion, Discussion, and Implications 
This chapter explains the results of the study. It discusses them through the lens of 
literature from educational technology, game-based learning, learning sciences, teacher 
education, and technology integration that relates to cultivating pre-service teachers’ 
competence in integrating games in their future practice in K-12 contexts. It connects the 
major ideas that emerged from the results of the study to the theoretical arguments 
presented for developing and assessing teachers’ knowledge of game-based learning.  
 The chapter first draws conclusions from the results pertaining to the knowledge 
and skills participants gained about game-based learning through the Game Network 
Analysis (GaNA) framework. In doing so, support is drawn from literature on studies that 
have attempted to develop and assess teachers’ knowledge of game analysis, game 
integration, and ecological conditions impacting game-based learning in school contexts. 
Second, it discusses the application of the situated learning perspective in this study in 
connection with literature on teacher education and technology integration. Third, it 
connects participants’ inclinations towards adopting game-based learning with the state 
of research, policy, and practice about teacher education in game-based learning. Fourth, 
the chapter highlights the limitations of the study and acknowledges the presence of bias 
in the data. Lastly, the chapter presents implications for policymakers, researchers, 
teachers and teacher educators, and game designers.  
Developing and Assessing Participants’ Knowledge of Game-Based Learning 
This study investigated the extent to which a game-based learning course 
impacted pre-service teachers’ knowledge of game-based learning using the Game 
Network Analysis framework (See Appendix M). The study found that participants made 
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statistically significant gains. Additionally, the study probed into how meaningful 
participants’ knowledge gain was. At the start of the study, participants implicitly 
perceived knowledge of game analysis, game integration, and the ecological context as 
important for teachers. The intervention made the purpose of these concepts explicit for 
the participants. It also aided participants in understanding how the aforementioned 
methods facilitate teachers in employing game-based learning. Thus, participants’ 
knowledge of game-based learning evolved and deepened at the completion of the study.  
The first conclusion of the study is that most participants were able to explore 
games, select and evaluate them. There were able to use information about games they 
analyzed to develop an implementation plan. At the start of the study, most participants 
started with being unable to analyze a game deeply. They were unable to use their game 
knowledge to repurpose the technology for specific learning objectives. Assisting 
participants in familiarizing with games in some capacity is noticeably one of the most 
common goals of interventions undertaken to educate pre-service teachers in game-based 
learning.  
For instance, pre-service teachers in the Becker (2007) study engaged in 
examination, demonstration and discussion of commercial off the shelf (COTS), non-
commercial, serious, edutainment and freely available online games. In the Sardone and 
Devlin-Scherer (2009, 2010) study, pre-service teachers reviewed games along the 
following characteristics: playability, feedback mechanism, appropriateness to the 
content area and state curriculum standards.  
However, few studies explicitly mentioned the use of theoretical frameworks that 
provide pre-service teachers with analytical lens to not only identify the affordances of 
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games for technology, pedagogy, content (TPACK), and learning opportunities (Inquiry, 
Communication, Construction, and Expression), but also to use this knowledge to make 
curricular decisions. Even when a framework like TPACK has been employed (Kennedy-
Clark, Galstaun & Anderson, 2013) the time devoted was insufficient for pre-service 
teachers to fully appreciate its significance for analyzing the educational merits and 
limitations of specific games.  
The second conclusion of this study is that experiences of game analysis provided 
opportunities for learning about additional concepts that were not directly related to the 
course goals, but emerged from participants’ experiences/discussions and expanded their 
knowledge of using games for learning. For instance, player types (an amalgamation of 
the navigational strategies and motivational orientation characteristics of the players) 
(Foster, 2009) were discussed to understand the process by which students learn in 
games. Helping teachers understand how students might approach the same activity (e.g., 
learning from games) with different orientations (performance and mastery; Ames, 1992) 
is a relevant skill if they are to use games for facilitating deeper learning (NRC, 2012).  
Whereas game analysis is somewhat frequently included when designing 
interventions for developing pre-service teachers competence in game-based learning, 
fewer interventions reported in the literature have delved into game integration. For 
instance, in the Becker (2007) study, participants had a choice between designing a 
prototype of a game to be used in a learning situation and designing a learning situation 
that made use of an existing game. Participants in another study taught a game-based 
class and made student observations (Sardone & Devlin-Scherer, 2009; 2010). In this 
study, participants learned about game integration through PCaRD (Foster & Shah, In 
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Press-b) that involved designing opportunities for inquiry, communication, construction, 
and expression through curricular, reflection, and discussion activities, which were 
connected with students’ game playing experiences and expected curricular goals. 
Introducing participants to a pedagogical model was key because a lack of it has been a 
major deterrent for teachers in their decision to use games (Gros, 2010).  
Thus, the third conclusion of the study is that participants broadened their 
understanding of the purposes systematic integration of games could achieve that could 
go beyond mere review of concepts. They even valued the PCaRD model conceptually 
for its naturalistic, systematic, and iterative nature and its focus on student and teacher 
roles. Nonetheless, participants lacked the self-confidence of leading a classroom with 
the PCaRD model, because they did not have an opportunity to witness and try its 
application in a real classroom setting. Affording experiences to test game use in a 
classroom has known to result in pre-service teachers rating themselves positively in self-
efficacy and game leadership. That is, teacher candidates feel positive about their ability 
to lead game-based classrooms in the future (Devlin-Scherer & Sardone, 2010). 
 Knowing which and how to use a game may yield ineffective results if teachers 
do not consider the (technical, social, pedagogical, and organizational) nuances within the 
context in which the game is to be used. Thus, developing participants’ knowledge of 
ecological conditions in this study was equally essential as was developing their 
competence in game analysis and game integration.  
Thus, the fourth conclusion of the study is that participants moved from a high but 
implicit awareness-low skill to high and explicit awareness-moderate skills in considering 
the ecological conditions while planning game-based lessons. However, with growing 
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awareness of the ecological conditions that could impact game use in classrooms, 
participants expressed being overwhelmed with the idea of navigating the school 
dynamics despite being skilled in game analysis and integration.  
To address their feelings of anxiety, discussions and reflections were carried out 
that focused around what teachers and schools could do and have done to create favorable 
conditions and counter the barriers teachers routinely experience. Nevertheless, this 
knowledge area is seldom included while preparing teachers and is missing in the explicit 
goals of interventions reported in the literature. There is much evidence available 
suggesting how ecological conditions can impact the success of technology integration 
projects (Zhao et al., 2002). Teachers’ knowledge of context and the skills to navigate it 
are integral in order to adopt game-based learning in a comprehensive manner (Shah & 
Foster, 2014-b).  
Situated knowledge, Teacher Education, Technology Integration  
Research on teacher education in game-based learning is still in its infancy with 
not any known study to have adapted a similar theoretical perspective. Hence, it might be 
relevant to draw connections with what researchers interested in facilitating pre- and in-
service teachers’ use of technology have been urged to do when adopting the situated 
learning perspective. It is argued that the situated perspective allows teachers to carefully 
examine the potential of new technologies, thus transforming the way they work and 
learn (NRC, 2000). According to Fishman and Davis (2006), teachers are likely to benefit 
from experiences that contextualize what they learn, especially for the efficient use of 
educational technologies. Similarly, Ertmer (2003) recommended that collaborative 
structures, opportunities for witnessing exemplar models and peers, and experiences for 
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reflection on their teaching and learning beliefs and practices be a part of new and 
veteran teachers’ education in technology integration.  
Glazer, Hannafin, and Song (2005) recommended professional development that 
involves creating a reciprocal relationship between novice and expert technology using 
teachers. Putnam and Borko (2000) suggested using case-based learning for vicarious 
encounters with practices of exemplar teachers and opportunities to examine educational 
settings and pedagogical problems from multiple perspectives and in a shared space. 
Lastly, Hur, Cullen, and Brush (2010) who worked on assisting pre-service teachers to 
integrate technology in K-12 education, developed the situated technology integration 
model (SiTI), which is comprised of the following characteristic features: (a) concrete 
experiences for bridging theory and practice, (b) on-going reflection, (c) assistance in 
applying knowledge in realistic situations and opportunities to observe expert teachers, 
(d) creation of a space for sharing new ideas with peers and examining prior beliefs, and 
(e) TPACK development.  
In this study, the design of the course in game-based learning was grounded in the 
situated learning perspective. In it, the Game Network Analysis framework (Foster, 2012; 
Shah & Foster, In Press) guided the process of cultivating the knowledge and skills of 
game-based learning. Specifically, participants engaged in direct experiences of 
analyzing games, integrating them, and considering contextual factors in the process of 
developing game-based learning lesson plans. Additionally, how participants engaged in 
the learning process was influenced by the socio-cultural context (i.e., the cohort of 
participants coming from varied concentrations, individual participants’ experiences with 
games, and those of fellow participants, participants’ school practicum experiences). The 
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virtual and physical learning environments facilitated discussions, co-construction of 
knowledge with fellow participants, interaction with an in-service teacher known to have 
applied game-based learning using GaNA in her classroom, and reflective engagement in 
tools such as games and readings.  
Furthermore, the intervention was designed with the idea that participants acquire 
useful knowledge of game-based learning. It was further hoped that participants’ 
understanding of game-based learning was anchored in their prior knowledge (e.g., 
school practicum) and personal experiences (e.g., game playing) and informed their 
pedagogical goals (e.g., teaching English to high-school students).  
Thus, the situated learning perspective was used to make the learning about game-
based learning a process of enculturation. It was intended that participants felt as if they 
were developing the kind of proficiency an in-service teacher would need in order to 
incorporate games in his or her practice. It was hoped that participants would develop 
adaptive expertise as activities provided them with conceptual knowledge about games as 
a learning technology with inherent affordances, constraints, and pedagogical roles 
teachers must adopt to use games. The study also afforded them with procedural 
knowledge through the design of game-based learning lesson plans and vicariously 
through cases of in-service teachers successfully demonstrating the incorporation of 
games in their curriculum.  
Positioning this Study Within the Current State of Teacher Education in Game-
Based Learning  
That teachers’ curricular expertise should encompass the skills to integrate 
interdisciplinary digital technologies such as games is promoted at policy level 
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(International Society for Technology in Education, 2008; National Council for 
Accreditation of Teacher Education, 2008). This is combined with widespread societal 
utilization of digital media that further drive the need for teachers to be skilled in 
leveraging the affordances of games in schools. Not surprisingly, participants in this 
study believed it was prudent to become proficient in adopting games while they were 
still undergoing training as pre-service teachers.  
Additionally, participants’ inclination to seek early preparation was reinforced by 
their experiences of observing and working with in-service teachers who were perceived 
as ill-prepared in utilizing the potentials of digital technologies to engage students. In-
service teachers have expressed difficulties in identifying suitable games and integrating 
them their practice to meet K-12 expectations such as helping students prepare for 
content-based district assessments (Fishman et al., 2014; Takeuchi & Vaala, 2014; 
Ulicsak & Williamson, 2010).  
Participants’ perceptions and preparation for adopting game-based learning at the 
start of the study also corroborated with findings reported in the literature. For instance, 
most participants were casual game-players. Few participants engaged in game-playing 
practices such as helping others learn a game and visiting game website to read reviews. 
Additionally, although participants perceived games as engaging learning technologies, 
they were skeptical about the merit of game-based learning as an instructional approach.  
The divide between participants’ perceptions about games and game-based learning could 
be reflective of the fact that complex media such as digital games were rarely used as part 
of their teacher preparation experience at the start of this study. Moreover, courses that 
bridged teacher education and technology integration were seldom available for 
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participants in their program. These findings are echoed in the literature in that pre-
service teachers lack direct experiences with games and unfamiliar with the medium as 
pedagogical tools. As a result of inadequate experience with games, pre-service teachers’ 
expectations of game-based learning and their decision to incorporate games in the future 
is undermined (Schrader, Archambault & Oh-Young, 2011; Ruggiero, 2013) 
Interestingly, participants’ perceptions of which skills teachers might find 
beneficial to use games were corroborated with the nature of preparation researchers have 
asked to focus on when educating teachers in game-based learning (Hsu & Chiou, 2011; 
Kenny & McDaniel; 2011). For instance, participants expressed the importance for 
teachers to identify which games to use by assessing their suitability, to make informed 
decisions about when to use games, and to become competent in employing games in 
their classroom and the wider school context). Pre-service teachers in other studies 
(Becker, 2007; Can & Cagiltay, 2006) have expressed more naivety when queried about 
the nature of teacher intervention in a game-based classroom.  
Whereas policy and research have urged for early preparation of teachers in 
game-based learning, and teachers seek such support with much promise to broaden their 
repertoire of skills, professional development at the practice level remains limited 
(Franklin & Annetta, 2011; Ruggiero, 2013; Takeuchi & Vaala, 2014). This issue has 
been recognized wherein researchers have appealed to colleges to introduce more courses 
on game-based learning at the pre-service teacher education level and that which are 
comprehensive in nature (Becker, 2007; Can & Cagiltay, 2006; Hsu & Chiou, 2011; Li, 
2013; Kenny & McDaniel; 2011). Thus, this was the rationale upon which this study was 
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undertaken—a methods-based approach to cultivate pre-service teachers’ competence in 
game-based learning.  
Limitations of the Study 
 Like all research, there are several key limitations to note. This study was eleven 
weeks long and qualified as one of the first longitudinal mixed-methods studies on game-
based learning. However, had it been done over a longer duration, the results would have 
been more conclusive. The study started with 18 participants and concluded with 14. It 
would be quite beneficial if the study had more participants for quantitative purposes and 
further validation of assessments developed by the researcher. However, the pragmatic 
paradigm of this study (trying to find out what works) dictated that its aim was not to 
provide universal claims about educating pre-service teachers in game-based learning. 
Rather, it sought to cultivate knowledge and skills among pre-service teachers through its 
emphasis on game analysis, game integration, and ecological conditions affecting game 
use in school contexts to better understand the outcome of one methods-based approach 
for pre-service teacher education in game-based learning.  
 This study was open to all pre-service teachers within the university because of its 
exploratory nature and because the pool of prospective participants was relatively small. 
Although there was no explicit focus on one content area, it was the participants’ 
responsibility to make connections with their area of concentration through the 
knowledge and skills they acquired through the game-based learning course. 
Nevertheless, such a study could be easily expanded or narrowed down to pre-service 
teachers of specific characteristics (concentration area, technical expertise, college year, 
school practicum experience).  
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Although the lack of experiences in a school setting affected the extent to which 
participants acquired the knowledge of game-based learning and their motivations to use 
games in their future practice, it was beyond the scope of this research to include a school 
practicum experience to execute their game-based learning lesson plans. Keeping this 
limitation in mind, this study attempted to be as comprehensive as possible to vicariously 
enculturate pre-service teachers in learning about the methods involved in using games in 
K-12 classrooms. More studies should be done in which school practicum is incorporated 
and pre-service teachers can have opportunities to partner with in-service teachers in 
implementing game-based learning.  
In addition, this researcher was the course instructor and participant observer. 
Hayes (1992) argued that participant observers are usually visitors because they only 
come to observe, and this causes a researcher effect since they are not insiders and there 
is no expectation of loyalty from participants. Hence, participant observers influence the 
results of the study in that participants may behave differently before them because there 
is no trust or loyalty expectation. This effect was minimized in this study by the 
unobtrusive video observations of participants. Additionally, the researcher spent eleven 
weeks with the participants as an instructor in non-threatening situations by getting to 
know them and interacting with them.  
Another limitation was that only one researcher collected data. Ideally, having 
more than one researcher provides different perspectives on the data and inter-rater 
reliability. From an executive view of the overall study, performing the roles of an 
instructor, researcher, and participant observer is not the most valid way of doing 
research for some research paradigms (Adams St Pierre, 2002). This could have 
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negatively affected the validity of the study because the researcher could have been 
tempted to be biased in getting good results, or the participants may have felt like they 
had to answer in a certain way to provide the researcher with what she desired. Thus, the 
researcher was vigilant to be objective and critical through multiple data sources and 
reporting findings through data triangulation.  
In addition, participants were blind to the content for which the researcher was 
looking; their assumption was they participated in the course to learn about game-based 
learning. However, playing all three roles by this researcher allowed her to get a 
comprehensive and reliable view of the big picture as well as to focus on the details for 
interpretation. It also allowed participants to develop trust with the researcher and 
reduced reactivity or participant effects (Hayes, 1992). This does not detract from the fact 
that as the person in-charge of executing the intervention, a researcher tends to interpret 
what participants tell them through their own lens, which paints the world from the 
researchers pint of view (Johnson, 2002). 
 Thus, being the researcher, participant observer, and instructor who has 
experience in game-based learning working closely with in-service teachers in K-12 
settings helped this researcher to present as authentic as possible a representation of what 
participants learned as it emerged from the self-reported and applied data sources. This 
perspective is supported by Johnson (2002) who argued for researchers implicitly 
drawing upon their stock of knowledge to present the views of participants. Furthermore, 
because the research agenda and the intervention were integrated seamlessly, test data 
was collected regularly and at intervals that marked mastery of concepts (Week 1, Week 
6, and Week 11). 
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Finally, the study did not have inter-rater reliability. This may have affected the 
overall results. Nonetheless, this researcher deliberately provided multiple and competing 
data sources for triangulating information that would give some assurance of findings. In 
addition, the game analysis and game integration subscales for the Teachers’ Knowledge 
of Game-Based Learning Survey were modified from an established survey (Schmidt et 
al., 2009) and pilot tested respectively. Furthermore, the ecological conditions subscales 
for the Teachers’ Knowledge of Game-Based Learning Survey and the Game Integration 
Scenario Test were anchored in relevant literature on technology integration (Zhao et al., 
2002) and research and policy recommendations respectively (e.g. National Educational 
Technology Standards, 2008). Lastly, the focus group was facilitated by a member of the 
dissertation committee as way of reducing bias.  
Summary and Acknowledgement of the Presence of Bias in the Data 
 The assessments of this study were written by this researcher and reviewed by 
consulting faculty members who have experience in creating assessments and content 
knowledge to help reduce bias. The results of the interviews, observations, knowledge 
tests and surveys were compiled, organized, and analyzed, and in each the researcher was 
careful to reflect on the actions and intent of participants while taking into considerations 
her own views. However, the writing of the questions and the selections and organization 
of the results inherently, but unintentionally involves research bias.  
Future Research Directions 
Teacher education in game-based learning is still in its infancy with emerging 
ideas about what knowledge and skills may be beneficial, but very little work has been 
done in the area of how to develop and assess teacher knowledge. This exploratory study 
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was one of the first of its kind to not only use a mixed-methods study to educate pre-
service teachers in game-based learning, but also in grounding the intervention in the 
situated learning perspective. Furthermore, the GaNA framework, through its focus on 
game integration, game analysis and ecological conditions affecting game use in school 
context was used to introduce a methods-based approach to educate pre-service teachers. 
Lastly, the study also provided a test bed for developing and testing assessments. The 
study has implications for teachers and teacher educators, researchers, game designers, 
and policymakers.   
For Teacher Educators and Policymakers. Teacher intervention plays a critical 
role in the efficacious adoption of game-based learning in classrooms (Eastwood & 
Sadler, 2013; Jaipal & Figg, 2009). Teachers, both pre-service and in-service, are 
interested in using games, but lack adequate opportunities to develop their competence in 
adding game-based learning to their expertise (Fishman et al., 2014; Takeuchi & Vaala, 
2014). Teachers’ competence in adopting game-based learning as an instructional 
approach will aid them in enhancing academic learning experiences for students, 
developing metacognitive skills and encouraging self-regulated learning among students 
(ISTE, 2008). Lastly, research on teacher education in game-based learning is likely to 
provide new directions for advancing the field of game-based learning that seeks to 
progress in an ecological manner (Steinkuehler & Squire, 2014; Young et al., 2012). 
Thus, future studies should focus on strengthening the development and assessment of 
teachers’ knowledge in game-based learning. Methods-based frameworks such as GaNA 
may be beneficial in the pursuit of systematically educating teachers in game-based 
learning. 
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This study showed that GaNA offers a framework that is built for teachers and 
anchored in their experiences for using games effectively and comprehensively. Teachers 
may use GaNA as a guide to understand a games’ potential as a curriculum, identify 
possible learning experiences to engage students in a subject area, and integrate the game 
in their course (Alexander, Eaton, & Egan, 2010). Performing game analysis to determine 
the pedagogical and content stance in the game aids teachers in determining their own 
stance with relation to their learning goals when using GaNA. Additionally, the 
framework aids teachers in anchoring the game to their expertise in lesson planning, 
educational standards, and instruction with minimum to moderate reliance on the 
contextual conditions that deter teachers (Shah & Foster, 2014b; Halverson, 2005). Thus, 
the GaNA framework is important for teachers because it was developed to aid teachers 
in focusing on both the process and outcome of the game-based learning intervention on 
student learning. 
For Game-Based Learning Researchers. Acknowledging the common issues 
that both novice and expert teachers express regarding game-based learning may be 
beneficial for advancing the work of researchers. This study, by focusing on game 
analysis, game integration, and the conditions that affect technology integration in 
education, undertakes an ecological and methodological approach to facilitate teachers’ 
knowledge and skills in using games. The application of frameworks such as GaNA 
should be replicated over an expanded period to develop and assess pre-service and in-
service teachers’ knowledge and skills in game-based learning. The potential of GaNA to 
assist teachers in adopting game-based learning should also be examined with teachers 
representing diverse characteristics (e.g., school practicum experience and game playing 
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experience). The long-term effect of the training on teachers is also worth studying, 
including how many in-service teachers sustain the practice of incorporating games in 
their curriculum, and how many pre-service teachers go on to actually incorporate game-
based learning in their future practice. 
For Game Designers. Game designers may use GaNA as a guide in designing 
games to meet the classroom needs for supporting teachers and students. Similar to how 
GaNA may be used as a guide by teachers, game designers should take a proactive 
approach in facilitating well-designed games based on the criteria outlined by GaNA in 
game analysis and game integration in order to (1) better support teachers in using games, 
(2) better learners experiences, and (3) ease the process of integrating games into 
classrooms. 
Implications 
This exploratory study assessed the effect of a methods course in game-based 
learning on pre-service teachers’ knowledge and understanding of game analysis, game 
integration, and ecological conditions affecting game use. Despite no prior education in 
game-based learning, there was a statistically significant difference in the gain made by 
participants in game-based learning and the methods involved in game-based learning; 
namely, game analysis, game integration, and ecological conditions impacting game use 
in schools.  
This study makes a crucial contribution to teacher education in game-based 
learning by educating pre-service teachers—an area of research that is at its embryonic 
stages (Franklin & Annetta, 2011). Broadly, the study proactively empowered pre-service 
teachers in the skills that are identified as essential for in-service teachers to effectively 
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practice game-based learning in school contexts. Specifically, this involved developing 
participants’ ability to (a) identify the learning potential of digital games that may or not 
be explicitly aligned with a teacher’s curricular goals (Koh, et. al., 2012), (b) incorporate 
digital games as a pedagogical partner within a new or an exisitng curriculum (Ritzhaupt 
et al., 2010a), and (c) negotiate the ecological conditons that may affect the successful 
adoption of games in schools (Demirbilek & Tamer, 2010).  
Early preparation using an empirical framework such as GaNA may prepare 
future teachers to capitalize on their co-evolving pedagogical and content expertise and 
equip them to creatively adapt game-based instruction based on their teaching context 
(Eastwood & Sadler, 2013). Creating a supportive environment with proven pedagogical 
methods for including game-based learning in the curriculum may help to overcome the 
stigma that many teachers fear using this technology (Gerber & Price, 2013).  
The GaNA framework addresses the need for empowering teachers in adopting 
game-based learning as an instructional approach, specifically, by focusing on game 
analysis, game integration, and the conditions that impact technology integration in 
education. The framework aids (a) nurturing teachers’ ability to identify suitable games 
and to assess their curricular relevance (Koh et al., 2012), (b) providing a structured, but 
adaptive pedagogical model for game-based learning (Ritzhaupt et al., 2010), and (c) 
generating awareness about the importance of establishing holistic support to conduct a 
game-based classroom (Demirbelik & Tamer, 2010). Lastly, GaNA offers a framework 
for developing and assessing teachers’ emerging competence in game-based learning in a 
systematic manner. A unified framework such as GaNA may be beneficial for advancing 
the work of both teacher educators and game-based learning researchers (Kennedy-Clark 
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et al., 2013; Sardone & Devlin-Scherer, 2010). It may also expand the "zone of 
possibility" of the use of video games in the classroom, while still keeping a focus on the 
disciplinary knowledge that is still a large part of effective teaching and learning.  
There is a need for additional research to support teachers in developing the skills 
and knowledge useful for adopting game-based learning as an instructional approach in a 
comprehensive manner (Foster, Shah, & Duvall, In Press; Li, 2013; Shah & Foster, 
2014b). 	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Appendix A 
 
Participant Consent Form 
Drexel University 
Consent to Take Part In a Research Study 
 
 
1. Student Name:   ________________________________________ 
 
2. Title of Research: Pre-Service Teacher Education in Game-Based Learning- 
Cultivating Knowledge and Skills for Integrating Digital Games in K-12 
Classrooms.  
 
3. Investigator Name: Mamta Shah  
 
4. Research Entity: Drexel University 
 
5. Consenting for the Research Study:   
This is a long and an important document.  If you sign it, you will be 
authorizing Drexel University and the researcher to perform a research 
study on you.  You should take your time and carefully read it.  You can also 
take a copy of this consent form to discuss it with your family member, 
attorney or anyone else you would like before you sign it.  Do not sign it 
unless you are comfortable in participating in this study.  
 
6. Purpose of Research:    
Digital games are a social and a cultural phenomenon that have pervaded 
every aspect of American students’ lives outside of school. The Federation of 
American Scientists and the Horizon Report argue that digital games are a 
promising medium for K-12 and higher education. In addition, burgeoning 
educational research has evidence suggesting that digital games facilitate 
student academic achievement and motivation in varied disciplines.   
 
In order to harness the educational potential of digital games in K-12 schools, 
you are being asked to participate in a study at Drexel University that is 
focused on training future teachers to be skilled in using digital games as 
instructional tools for 21st century education. The special topics methods 
course entitled Integration of Digital Games into K-12 Classrooms is designed to 
help pre-service teachers familiarize, knowledgeable and become skilled in 
implementing digital games across the K-12 spectrum.  
 
I am asking for permission to have access to the course materials that you 
produce and her/his grades from the course, in order to understand your 
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experiences in learning about game-based learning. In addition, I am asking 
your permission to interview you and obtain responses on survey forms 
created as a part of the study. Your participation is needed in this study to 
help provide a better understanding of how teachers can be supported in 
developing competence in using digital games as pedagogical tools. Your 
video interactions, survey and interview responses, and course materials will 
not be used if you do not sign the consent form to give permission. 
 
7. PROCEDURES AND DURATION: 
You understand that the following things will be done to you. 
 
This study is part of a special topic scheduled course at Drexel University 
designed to train pre-service teachers in integrating digital games in K-12 
classrooms. It will require you to take surveys, be observed, play games, 
complete assignments, and participate in reflective activities and discussions. 
You will be videotaped in order to capture classroom interactions as part of 
the course; however there will be no video analysis for students who did not 
give consent to be in the study. The researcher will be the only one to see the 
video because it is being used for data analysis purposes only. You will play a 
variety of games such as Citizen Science (Science) Food Force (social studies) 
and RollerCoaster Tycoon 3 (economics, design and systems).  
 
8. RISKS AND DISCOMFORTS/CONSTRAINTS: 
As a part of this study I would like to take videos of how you and other 
students work together in this course.  You may be uncomfortable at first 
with being videotaped.  You may also experience a degree of anxiety or 
nervousness while playing the games and being observed by the researcher.  
 
9. UNFORESEEN RISKS: 
 Participation in the study may involve unforeseen risks such as a participant 
identity may be revealed. If unforeseen risks are seen, they will be reported 
to the Office of Regulatory Research Compliance. 
 
10. BENEFITS: 
This research study was designed as part of a doctoral disseertation study at 
the School of Education, Drexel University, to help pre-service teachers learn 
about digital game integration. All students enrolled in the course will benefit 
equally from the teacher materials. There may be no direct benefit to you 
from taking part in this research. However, you may benefit in several ways 
from this game-based learning study. First, you will become familiar with digital 
games as educational technologies with the potential to enhance teaching and 
learning. Second, you will become familiar with techniques that aid teachers in 
analysing and integrating games for K-12 education. Third, you may percieve the 
usefulness of knowledge and skills deemed necessary to guide teachers in using 
immerisve learning technologies such as digital games. Fourth, you will become 
familiar with technological frameworks (e.g. TPACK and GaNA) that are pivotal 
for teachers’ success in 21st century classrooms and working with digital natives. 
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11. ALTERNATIVE PROCEDURES: 
You may enroll for the course and choose not to participate in this study. 
 
12.       REASONS FOR REMOVAL FROM STUDY: 
You may be required to stop or not participate in the study for any of the 
following reasons: 
a) If you fail to adhere to requirements for participation established 
by the researcher. 
b) You choose to withdraw from the course.  
 
13.       VOLUNTARY PARTICIPATION: 
Volunteers: This is a game-based course for learning that will be studied. 
Participation in this study is voluntary, and you can refuse to be in the study 
or stop at any time.  There will be no negative consequences if you decide not 
to participate or to stop.   
 
14.       RESPONSIBILITY FOR COST 
The researcher and Drexel University will be responsible for any costs 
relating to this study. 
 
15.       CONFIDENTIALITY: 
In any publication or presentation of research results, your identity will be 
kept confidential, but there is a possibility that records, which may identify 
you, may be inspected by authorized individuals such as representatives of 
the institutional review board (IRB) or employees conducting peer review 
activities.  You consent to such inspections and to the copying of excerpts of 
your records, if required by any of these representatives.  
 
Participants’ names will be recorded as part of the informed consent and 
assent process. All data for this study will be collected confidentially. All 
names will be removed and replaced with an ID number at the end 
participation. All data will be assigned to an ID number that is not associated 
with a student or any other identifying information for a student. The 
consent and assent forms will be kept in a separate locked file drawer from 
the data collected in the course. Because data from this course is collected 
confidentially, students’ names will not appear in any report of the findings. 
The videotaped information will be used only for data analysis purposes. The 
software will require students to provide unique names for their game; 
however, students name and any other personal information will be stored 
on a secure server for each game. All data will be securely stored in a locked 
file drawer in the primary investigators office, and be destroyed five years 
after the study is completed. 
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16.       OTHER CONSIDERATIONS: 
If you wish further information regarding your rights as a research subject 
or if you have problems with a research-related injury, for medical problems 
please contact the Institution's Office of Regulatory Research Compliance by 
telephoning 215-255-7857. 
 
 
17.         CONSENT:          
 
• I have been informed of the reasons for this study. 
• I understand that I will be video taped_________ (please initial) 
• I have had the study explained to me. 
• I have had all of my questions answered. 
• I have carefully read this consent* form, have initialed each page, 
and have received a signed copy. 
• I give consent/*permission* voluntarily. 
 
 
________________________________________________                 _______________ 
Subject or Legally Authorized Representative        Date 
 
 
 
_______________________________________________        _______________ 
Investigator or Individual Obtaining this Consent/*Permission*     Date 
 
 
_______________________________________________        _______________ 
Witness to Signature             Date 
 
 
List of Individuals Authorized to Obtain Consent/*Permission* 
Name   Title   Day Phone #  24 Hr Phone # 
Mamta Shah  PhD Candidate 215-490-8366  215-490-8366 
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Appendix B 
 
 
 
 
Course Syllabus and Schedule 
 
COURSE SYLLABUS  
Drexel University, School of Education 
Integration of Digital Games into K-12 Classrooms 
Instructor: Mamta Shah 
 
“The adventure and simulation games provide complex learning environments which are 
appropriate for the acquisition of learning with “authentic” materials, and permit the 
construction of knowledge using the best suited models in contemporary 
society…Beyond the characteristics of [games], we have to bear in mind the context of 
its use. The medium possesses attributes of its own that condition its use, but at the same 
time our activities condition the development of the medium. Therefore, only a profound 
knowledge of [games], the programs and its forms of use can permit us to select the most 
suitable methods and media according to our needs and educational objectives (p.378)” 
         -Begoña Gros (2010) 
 
Course Description: 
Digital games are recognized as a promising medium for K-12 and higher education 
because of their widespread consumption in the mainstream culture and effectiveness as a 
learning tool. Teachers can play a crucial role in augmenting the effect of games on 
student learning and motivation in various academic domains. However, using games for 
education and integrating them in the school context is met with several barriers, 
especially for teachers. It is argued that early teacher education in game-based learning 
can enhance teacher competence at employing games effectively in classrooms.   
 
This course is about empowering future teachers to capitalize on the medium of digital 
games for teaching and learning in the 21st century. The integration of digital games into 
K-12 classrooms is a methods course in utilizing the educational potentials of digital 
games in formal education. The purpose of this course is to equip pre-service teachers 
with the knowledge and skills of a comprehensive approach for implementing game-
based learning, through a dynamic combination of experiential learning, readings, written 
responses, discussions, and research activities.  
 
Course Goals: 
This course is designed to be participatory. Therefore, individual growth and contribution 
is valued as much as learning with peers. Through classroom activities and assignments, 
you will learn that digital games are educational technologies with inherent and 
contextual potentials and limitations. You will also learn about teacher roles in adopting 
and facilitating game-based learning.     
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There are two goals of this course for developing your competence in integrating game-
based learning: 
a) Become knowledgeable about identifying the potentials and limitations of digital 
games along three dimensions- technology, pedagogy, and content 
b) Become skilled in the process of applying games in classrooms to achieve 
curricular goals.   
 
Essential Questions: 
1. Why use games for learning in K-12 education? 
2. What are the potentials and barriers to implementing game-based learning in K-12 
education and how can they be addressed? 
3. What skills and knowledge do teachers need in order to facilitate synergistic 
practices between student engagement, interdisciplinary learning objectives, and 
pedagogy through digital games? 
 
Tip: There are additional guiding questions at the end of this syllabus. You are 
encouraged to use them during reading the assigned texts to aid your understanding. I 
highly recommend that you make notes and/or draw sketches to represent any 
connection, insights, hunches, questions, or revelations while reading or immediately 
after you finish reading.  
 
Typical Class: 
We will meet face-to-face for a 2 hour 50 minute class each week. Typically, the class 
time will be split in two parts of 80 minutes each, separated by a break of 10 minutes: 
• In the first part, you will play digital games to perform a game analysis using 
TPACK (40 minutes), discuss weekly themes based on your insights from 
readings (15-20 minutes), classroom activities and assignments (15-20 minutes).   
• In the part, you will experience the Play Curricular activity Reflection and 
Discussion (PCaRD) model for using games in classrooms (50-55 minutes) and 
discuss insights/questions regarding the model (25-30 minutes).  
 
A Blackboard LearnTM classroom will also be set up for the course. You will be able to 
access course resources (readings, assignments, syllabus) and perform classroom 
activities (game playing, game analysis, reflection) through this BlackboardTM classroom.    
 
Course assignments:  
All assignments must be submitted on the due date, prior to the start of the class. 
Assignments one week late will receive one grade less. Assignments will not be accepted 
after one week past the due date. In order to guide your facilitation in this course, the two 
assignments in this course are progressively built upon one another.  
 
Assignment 1 Game Analysis (Due- Week 6) 
Like most technologies, games are not always designed for education. In-service teachers 
report that they are unable to locate games that directly align with their curricular goals. 
This is a recurring barrier that hinders teachers’ use of games. Teachers need to repurpose 
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games to suit their needs by identifying the potentials and limitations of games based on 
technology features, content, and pedagogy.  
 
In this assignment, you will thoroughly analyze one game of your choice*. You are 
required to play and learn the game. Your goal in this assignment is to identify a) the 
technical features of this game that are relevant for knowing in order to use the game in 
schools, b) its the pedagogical approach (learn-how), c) the embedded content (learn-
what). This will allow you to assess the fitness of the game with your focused content 
area and grade level. You will document your findings in the Game Network Analysis for 
(GaNA) guide provided to you. In addition, you will make a 5-minute presentation of the 
game in class highlighting the key features of the game from your analysis. *Do not 
select from the games played in the course.  
 
Performance Rubric for Assignment 1 
3.0 (14-15) 3.5 (16-18) 4.0 (19-20) 
Paper provides only a 
superficial analysis of the 
game (14) 
 
-AND- 
Paper a simplistic description 
of what can be learnt through 
the game (15) 
Paper provides adequate 
description about the game’s 
general characteristics (16) 
 
-AND- 
Paper identifies technological, 
pedagogical, and content 
characteristics relevant to the 
area of concentration (17).   
 
-AND- 
Paper identifies experiences of 
inquiry, communication, 
construction, and expression 
(18) 
 
Paper explores the game in 
detail 
 
-AND- 
Paper describes potentials and 
limitations of the game along 
technical, pedagogical and 
content characteristics relevant 
to the area of concentration 
(19).   
 
-AND- 
Paper describes affordances 
and constraints of the game for 
experiences of inquiry, 
communication, construction, 
and expression 
 
-AND- 
Paper determines the 
relevance of the game through 
reflective and insightful 
thoughts (20).  
 
Assignment 2: Action Plan-Applying GaNA (Due Week 10) 
The knowledge of identifying the suitability of games is only half useful in successfully 
implementing games. Teachers have been deterred from incorporating games also 
because of the dearth of a model that can assist them in implementing games in their 
classrooms.  
  
In this final assignment, your goal is to synthesize your understanding of game-based 
learning acquired in this course. You will develop an action plan for implementing game-
based learning that you may potentially use in your student-teaching experience. The plan 
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must address the following: the learning objectives of the lesson, a detailed description of 
a game to be used*, and you must apply the PCaRD model. A good lesson plan takes in 
to consideration the conditions within the school that are likely to benefit and limit the 
lesson’s success. You will use the game network analysis (GaNA) guide as a template to 
present information about the game’s suitability and describe this action plan. You will 
also make a 5-7 minute multimedia presentation in class.  
 
*You may use the same game as you analyzed in assignment 1. However, analyze the 
game once again to determine its suitability for the specific lessons goals addressed in the 
action plan.  
Performance Rubric for Assignment 2 
3.0 (14-15) 3.5 (16-18) 4.0 (19-20) 
Action plan provides a 
superficial analysis of the 
game and loosely integrates 
the knowledge in the PCaRD 
lesson plan 
 
-OR- 
Action plan is under 
developed along either of the 
dimensions- game repurposing 
(TPACK), game integration 
(PCaRD) 
 
 
 
Action plan provides a clear 
description of the lesson goals.  
 
-AND- 
A comprehensive game 
analysis is provided, guided by 
the lesson objectives 
 
-AND- 
The PCaRD lesson plan is 
clearly developed based on the 
game analysis and lesson 
goals 
 
-AND- 
Each part of PCaRD is 
progressively planned.  
Action plan demonstrates a 
mature understanding of 
repurposing games with 
TPACK and integrating games 
with PCaRD. It synthesizes 
knowledge gained from game 
analysis into the PCaRD 
lesson procedure 
 
-AND- 
Action plan provides 
opportunities for ICCE  
 
-AND- 
Action plan demonstrates 
contextual awareness that may 
affect the success of the lesson 
 
  Course 
Points 
Assignments Due Date 
15 Class contribution and participation in 
class discussion and activities 
Weekly 
30 Game Scenario Test Weeks 1, 6, 10 
25 Assignment 1-Game Analysis using 
TPACK 
Week 6 
5 Presentation 1-Game Analysis using 
TPACK 
Week 6 
20 Assignment 2-Action Plan- Applying 
GaNA 
Week 10 
5 Presentation 2 Action Plan- Applying 
GaNA 
Week 10 
 
Course Reading List: 
See attached document 
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Weekly schedule, Associated readings and assignments 
Part A 
Weeks Theme and 
Assignments 
In-Class Activity Assignments  
1 Introduction to the 
course  
 
• Pre-Test, Background Survey 
• Brief Discussion- Exploring 
your ideas about digital media 
and technology in education 
• Read Exec. Summary of 
Media in the lives of 8-18 year 
olds Report (2010) 
2 Teacher 
Technology 
Knowledge and 
Technology 
Integration 
 
• Discussion of Reading 
• Activity-In pairs. Game 
exploration based on the 
week’s theme. 
• Discussion of Activity  
• Read Zhao (2003) 
• Read Zhao et al (2002) 
 
3 What makes digital 
games an 
educational 
technology?- 
TPACK and 
repurposing of 
games  
 
• Discussion of Reading 
• Activity-Game Analysis. Play 
Spent individually. Work in 
teams to present what can be 
taught using Spent  
• Discussion of Activity 
• Introduction to Assignment 1 
• Read Gee (2005) 
• Read Squire & Jenkins (2003) 
• Read Mishra & Koehler (2009) 
4 Game analysis- 
TPACK and ICCE  
• Discussion of Reading.  
• Sharing the game title for 
Assignment 1 with the 
instructor 
• Activity- Game Analysis. Play 
Food Force individually. 
Work in teams and analyze 
using the GaNA Guide 
• Discussion of Activity 
• Read Foster (2012) 
• Read Shah & Foster (2012) 
5 Integrating games 
in classrooms- Ideas 
and PCaRD 
• Discussion of Reading 
• Individual Activity- Game 
Analysis. Play Hot Shot for 
Business individually. 
Analyze the game using the 
GaNA Guide. Create activities 
that use experiences from the 
game 
• Discussion of Activity 
• Read Charsky & Mims (2008) 
• Read Foster & Shah (2012) 
• Read Foster & Shah (under 
review) 
6 Mid-Terms  
 
• Assignment 1 Due- Game 
Analysis and Presentations 
• No readings 
 
7 The Game Network 
Analysis (GaNA) 
• Discussion of Reading 
• Individual Activity- Game 
Analysis. Play Citizen 
Science. Analyze the game 
using the GaNA Guide. Create 
activities that uses experiences 
from the game  
• Discussion of Activity 
• Introduction to Assignment 2 
• Read Shah, Foster & Betser 
(2013) 
• Read Foster & Shah (accepted) 
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8 Common issues in 
game-based 
learning  
• Discussion of Reading 
• Group activity-Game 
Analysis. Play Spent/FF/Hot 
Shot for Business or Citizen 
Science individually.  
• In groups- a) create 
interdisciplinary activities, b) 
list problems you may 
anticipate using the game, c) 
list information, materials, 
arrangements you will need to 
use the game in school.   
• Discussion of Activity 
• Read Egenfeldt-Nielsen (2004) 
• Read Baek (2008) 
• Read Tuzun (2007) 
9 Synthesis, Insights, 
& Concerns 
• Reflection on Course 
Learning 
• Working on Assignment 2 
• No readings 
10 Closure to the 
course 
• Post Test 
• Assignment 2 Due- Action 
Plan submission and 
presentation 
• No readings 
11 Finals Week • Final Exam 
• Post Test Surveys 
• Focus Group Interviews 
• No readings 
 
Part B 
Weeks Theme for post-PCaRD discussion Activity 
1 What did you do?- Unpacking PCaRD as 
a student  
PCaRD-Game-Rollercoaster Tycoon 3 
 
 
 
2 What did you do?- 
Unpacking student roles in P-Ca-R-D 
PCaRD Game- Rollercoaster Tycoon 3 
 
3 What are the goals of P-Ca-R-D for 
students 
PCaRD Game- Rollercoaster Tycoon 3 
4 What are the teachers roles for P-Ca-R-D PCaRD- Rollercoaster Tycoon 3 
5 What is the purpose of PCaRD in relation 
to repurposing a game with TPACK? 
PCaRD- Rollercoaster Tycoon 3 
6 Mid-Terms  
 
Game-Analysis Presentations continued 
7 The Game Network Analysis (GaNA) in 
practice- Interacting with Sagit 
PCaRD- Rollercoaster Tycoon 3 
8 Common issues in game-based learning PCaRD- Rollercoaster Tycoon 3 
9 Synthesis, Insights, & Concerns Recap and Working on Assignment 2 
10 Closure to the course Action Plan presentation continued 
 
Additional questions/prompts to facilitate your development in the course 
• What are your views, your discoveries on using games for learning? 
• What remains unclear or requires further inquiry in order to confidently 
implement game-based learning and why? 
• What associations are you making with your insights from this course and 
your teaching philosophy? 
   
	  
170
• How has your prior experience and impression about using games evolved or 
changed? 
• What skills, knowledge, experiences of yours will help you implement game-
based learning as a teacher? 
• Draw a concept map to illustrate the connections you are making between 
your view of technology and learning, TPACK for game analysis, and PCaRD 
for game integration.  
• What are you learning by participating in in-class discussions, in experiencing 
PCaRD? 
• What is going well for you in this course? What would you like to change? 
 
Additional References 
1. ISTE NETS.T (2008): http://www.iste.org/standards/nets-for-teachers/nets-for-
teachers-2008.aspx 
2. ISTE NETS.S (2007): http://www.iste.org/standards/nets-for-students/nets-
student-standards-2007.aspx 
3. Purdue OWL For APA guidelines: 
http://owl.english.purdue.edu/owl/resource/560/0 
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Appendix C 
 
 
 
 
Course Reading List 
 
COURSE READING LIST 
Drexel University, School of Education 
Course Title- Integration of Digital Games into K-12 Classrooms 
Instructor: Mamta Shah 
Weekly readings are to be completed before each class (Except for week 1) 
 
For Week 1- Getting started.  
Rideout, V., Foehr, U. G., & Roberts, D. F. (2010). Generation M2: Media in the lives of 
8 to 18-year olds (Report). Menlo Park, CA.   
 
For Week 2- Teachers, Technology Knowledge, and Technology Integration 
Zhao, Y. (2003). What teachers need to know about technology? Framing the question. In 
 Y.Zhao (Ed.). What should teachers know about technology (p. 1-21). 
 Greenwich, CT:Information Age Publishing 
Zhao, Y., Pugh, K., Sheldon, S., & Byers, J. L. (2002). Conditions for classroom 
 technology innovations. Teachers College Record, 104(3), 482-515. 
 
For Week 3- What makes digital games an educational technology?- TPACK and 
repurposing of games  
Gee, J. P. (2005). Good video games and good learning. Phi Kappa Phi Forum, 85(2), 
 33-37 
Squire, K., & Jenkins, H. (2003). Harnessing the power of games in education. 
 INSIGHT, 3(1), 5-34. 
Mishra, P., & Koehler, M. (2009). Too cool for school? No way! Using the TPACK 
 framework: You can have your hot tools and teach with them, too. Learning & 
 Leading with Technology, 36(7), 14-18. 
 
For Week 4- Game Analysis- TPACK and ICCE 
Foster, A. (2012). Assessing learning games for school content: Framework and 
 methodology. In D. Ifenthaler, D. Eseryel & X. Ge (Eds.), Assessment in Game-
 based Learning: Foundations, Innovations, and Perspectives. New York: 
 Springer 
Shah, M. & Foster, A. (2012). Inquiry, communication, construction and expression 
 (ICCE) experiences for transformative learning in digital games. Paper presented 
 at the 2012 Annual Meeting of the American Educational Research Association, 
 Vancouver, British Columbia, Canada April 13-17  
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For Week 5- Integrating games in classrooms- Ideas and PCaRD 
Charsky, D., & Mims, C. (2008). Integrating commercial off-the-shelf video games into 
 school curriculums. TechTrends, 52(5), 38-44.  
Foster, A. & Shah, M. (2012). PCaRD: A model for teachers to integrate games in 
 their classrooms. In Proceedings of Society for Information Technology & 
 Teacher Education International Conference 2012. Chesapeake, VA: AACE. 
Foster, A. & Shah, M. (under review). The play curricular activity reflection and 
 discussion model for game-based learning. Journal of Research on Technology in 
 Education  
 
For Week 7- The game network analysis (GaNA)       
Shah, M., Foster, A. & Betser, S. (2013). Empowering teachers towards efficacious 
 adoption of game-based learning. Paper to appear in the proceedings of the 24th 
 Annual Conference of the Society for Information Technology & Teacher 
 Education International Conference 2012, New Orleans, Louisiana, March 23 to 
 29, 2013 
Shah, M. & Foster, A. (accepted). Undertaking an ecological approach to advance game-
 based learning: A case study. Special issue on game-based learning for 21st 
 century transferable skills: Challenges and opportunities. Journal of Educational 
 Technology and Society 
 
For Week 8- Common issues in game-based learning 
Egenfeldt-Nielsen, S. (2004). Practical barriers in using educational computer 
 games. On the Horizon - the Strategic Planning Resource for Education 
 Professionals, 12(1), 18-21 
Baek, Y. K. (2008). What hinders teachers in using computer and video games in the 
 classroom? Exploring factors inhibiting the uptake of computer and video 
 games. Cyberpsychology and Behavior, 11(6), 665-671. 
Tuzun, H. (2007). Blending video games with learning: Issues and challenges with 
classroom implementations in the Turkish context. British Journal of Educational 
Technology, 38, 465-477. 
 
Recommended- 
Egenfeldt-Nielsen, S. (2006). Can education and psychology join forces: The clash of 
 benign and malign learning from computer games. Nordicom Review 2, 103-107 
Van, E. R. (2006). Digital game-based learning: It's not just the digital natives who are 
restless. EDUCAUSE Review, 41(2), 17-30 
Rice, J. W. (2007). New media resistance: Barriers to implementation of computer video 
 games in the classroom. Journal of Educational Multimedia and 
 Hypermedia, 16(3), 249-261 
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Appendix D 
 
 
 
 
GaNA Guide 
 
GAME NETWORK ANALYSIS GUIDE 
Drexel University, School of Education 
Course Title- Integration of Digital Games into K-12 Classrooms 
Instructor: Mamta Shah 
 
 
GAME ANALYSIS GUIDE 
 
As you are acquiring skills in game-based learning, it is important that you understand 
the games you are likely to use for instruction. We will analyze multiple games and 
document their suitability. Analysis will be based on a game’s technical features, 
pedagogical approach, and content relevance for teaching. And, we will also identify 
opportunities for inquiry, communication, construction, and expression that are important 
for student learning. 
 
Game Played 
____________________________________________________________ 
 
I. Technology (General) 
§ What platform is used to run this game? (E.g. C.D.) 
__________________________________________________________________ 
 
§ Describe both the ease and difficulty of using this game- (cost, installing, saving, 
set up, dependence on additional technology) 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
II. Pedagogy (General) 
i. Inquiry- 
§ What is the objective(s) of this game?  
__________________________________________________________________
__________________________________________________________________ 
 
§ What is the intended age group of this game? 
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__________________________________________________________________ 
 
§ What is the instructional style of this game?  Or, how would you describe its 
teaching approach? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ What do players do to meet the objective of the game? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
ii. Construction- 
§ What is the process of accomplishing objectives? (e.g. question-answer, tutorial 
and solving puzzles, mini tasks with multiple ways of meeting them) 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ How does the game allow demonstration of understanding and accomplishment of 
objectives? (e.g. scores, performance summary) 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ What prior knowledge is needed to accomplish the objectives? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
iii. Communicate- 
§ How does the game communicate with the player? (Relevance, Types, Adaptive 
to the player/Fixed and same for all players) 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ What does the game communicate with the player?  
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__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ Does the game provide between-player communication? If so, please describe 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
 
§ When does the game give feedback to the players? (On-demand, only at the start 
and the end of task?) 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
iv. Expression- 
§ What opportunities are available for players to express their feelings, opinions, 
and interests? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ How can players customize their game play experience? (avatars, selecting game 
play options, customization before game begins and during the game) 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
III. Content 
§ What academic content and skills can be learnt from this game? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ Which national and state core curriculum standards (such as NETS or content area 
standards) were addressed in this game? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
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__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
IV. Pedagogy (Specific to the your area of concentration) 
i. Inquiry- 
§ In what ways does the game allow exploration and inquiry of a particular topic/ 
academic content? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ How will students learn about the topic/ academic content in the game?  
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
 
§ Can students develop mastery about the topic/ academic content in the game? 
Please describe 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
 
 
ii. Construct- 
§ In what ways will students possibly be able to demonstrate their understanding of 
the topic/ academic content in the game? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
§ What level of knowledge construction for the topic/academic content is possible 
in the game (content-only; content and application, but separate; content and 
application integrated – learning and doing is integrated well)? Please describe 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
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iii. Communicate- 
§ How does the game guide and inform (feedback, instruction, adaptive to each 
player, tutorial, relevance, formative/summative) students in learning about the 
topic/academic content? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
  
iv. Expression- 
§ What opportunities are available for players to feel connected personally through 
freedom of expression to learn, perform, and demonstrate their learning of the 
topic/academic content? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
 
 
V. What is your overall impression about this game? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
  
   
	  
178
Play Curricular activity Reflection Discussion (PCaRD) 
Lesson Plan Guide 
 
A game can be analogized as a curriculum. Therefore, game analysis is an important first 
step to recognize its salient features and limitations. However, this knowledge alone is 
insufficient for introducing digital games in classrooms. A pedagogical model is also 
needed to plan a lesson using games and implement it in the classroom. Play Curricular 
activity Reflection Discussion (PCaRD) is a systematic approach, developed to aid 
teachers in incorporating games. In PCaRD, every activity builds on the previous part(s). 
Teachers can gain insights from each part of the model and also learn from a complete 
session of PCaRD to inform future developments of learning with games using PCaRD. 
 
The PCaRD model allows teachers to supplement the limitations of a game and anticipate 
students’ learning constraints in the Ca-R-D categories. Below is a guide for planning a 
lesson with PCaRD. A brief description of each part is provided below, along with 
teacher roles.  
 
Game Used ___________________________ Grade Level _______________________   
 
Subject Area(s) and Topic(s) 
________________________________________________________________________ 
 
Lesson Objectives and Essential Questions 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
LESSON PROCEDURE 
 
1. Play (25-30 minutes) is a naturalistic activity in which students increase their 
familiarity with the game, offer support, compete with peers, and develop strategies 
to meet the objectives of the game. Teachers create a free-play environment. They 
observe students as they play and work with their classmates. Teachers interact 
with students to learn about their successes and challenges in the gameplay. 
 
What classroom expectations and structure will you set for the students when you 
introduce PCaRD for the first time? 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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________________________________________________________________________
________________________________________________________________________ 
 
List questions that you may use to observe students as they are playing (e.g. are they 
gaining opportunities for ICCE)? 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
List questions that you may use to gain new insights about the game through students’ 
play experiences 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
List questions that you may use to observe the classroom (physical settings, seating, 
technical infrastructure) 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
2. Curricular activity (15-20 minutes) is a time for students to connect their 
gameplay experiences to the classroom learning goals. Teachers use this time to 
instruct or clarify students’ content knowledge. Teachers also design problem-based 
curricular activities that address the driving questions/ themes/ objectives of the 
lesson. Students must be allowed to apply their content knowledge, experience from 
the game, and knowledge from personal experiences. The curricular activity must 
also facilitate students to inquire, communicate, construct, and express. Students 
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work towards developing a visible outcome that demonstrates their understanding 
of the curricular activity. 
 
Develop a problem-based case or activity that addresses the objective of this lesson.  
Provide any additional material that is developed and used for the curricular activity.   
  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
Describe any instruction(s) that will be given in relation to this lesson. (e.g. For 
introducing new content, revising a topic, introducing the case) 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
What will students create at the end of the curricular activity?  
________________________________________________________________________
________________________________________________________________________
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
What knowledge and skills will students develop at the end of this curricular activity as it 
pertains to the classroom learning goals?  
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
How will students’ work and participation be assessed?  
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
How is the curricular activity connected with game play? 
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________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
 
3. Reflection (10-15 minutes) is a time devoted for students to individually think 
about and articulate their experiences from play and the curricular activity. The 
nature of reflection is both cognitive and affective as students express their struggles 
and successes while adopting identities and roles required by the game. Students 
also share their approaches to learning from the game, how they apply their 
academic knowledge, negotiate their personal experiences and values, and resolve 
conflicts and ethical dilemmas to progress in the game. Teachers create their own 
classroom blogs for reflection. Each week, they create reflection prompts or 
questions based on their understanding of the game, from the classroom 
observations of students’ experiences in PCaRD and the lesson goals. Teachers are 
expected to support students’ offline as they develop their reflection posts and 
participate in the online conversations with a focus of stimulating students’ 
reflections. Teachers also keenly observe students’ posts and prepare notes for 
discussion.  
 
Develop a reflection prompt or case that addresses the objective of this lesson. Provide 
any instruction(s) that will be given in relation to the reflection prompt or question 
 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________
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________________________________________________________________________
________________________________________________________________________ 
 
What knowledge and skills will students develop at the end of this reflection post?  
How will students’ original post be assessed?  
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
 
 
4. Discussion (10-15 minutes) is a concluding session in which the class comes 
together as a group to tie their experience of P-Ca-R for the day and bring a sense of 
closure. Teachers’ prepared notes from the reflection help drive the discussion. 
Teachers can lead the session or invite students to express their opinions, defend 
their ideas, and seek explanations to questions they may have. Students 
communicate with one another, empathizing questioning, and gaining new insights 
from one another. The discussion time is used to identify and talk about common 
issues experienced by the class.  
 
Provide a driving question(s) to initiate the discussion 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
 
Enlist prompts that you would use to invite further discussion in relation to the lesson 
objective and the P-Ca-R parts of the day 
 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
What lessons are learned from the application of PCaRD in this session for future 
lessons? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
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Appendix E 
 
 
 
 
Background Survey 
 
Drexel University, School of Education 
Course Title- Integrating Digital Games into K-12 Classrooms 
Instructor: Mamta Shah 
 
Background Survey 
Please answer the below questions to the best of your ability and as completely as you 
can. 
Note- The terms Video games, electronic games, games and digital games are used interchangeably as 
general terms to refer to any electronic, computer, console or arcade games.  
 
Name:__________________________________     Date:_______ 
1. Gender: M___ F___ 
2. Age _____years 
3. Program and college year: _____________________ 
4. Academic Major: ____________________ 
5. Are you currently enrolled or have you completed a practicum 
experience in a PreK-12 classroom? Yes ____ No ____ 
6. Do you use a computer for college work? Yes___ No____ 
7. What sorts of media/software do you use in the teacher education program? 
TV___ 
DVD/VCR___ 
Presentation tools (Prezi, MSPowerPoint)_____ 
Productivity tools (Spreadsheet, Word Processor) ____ 
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Digital Camera ______ 
Digital Camcorder _____ 
Interactive White Board______ 
Communication tools (Email, Blackboard®) _____ 
Social Networking Tools ____ 
Video Games _______ 
Do you play games (computer, video, and arcade)? Yes ____ No___ 
8. How many hours do you play games each week? 
Less than hour___ 
1-3 hours____ 
4-6 hours ___ 
7-10 hours____ 
More than 10 hours ____ 
9. What types of electronic games do you like to play? 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 
__________________________________________________________________ 
10. Name your three favorite games 
1) ______________________ 
2) ______________________ 
3) ______________________ 
11. When you play games, do you normally play alone or with others? 
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Mostly with others____ 
Sometimes with others____ 
Mostly alone____ 
12. Have you received any training in game-based learning? 
Yes_____ 
No____ 
12. If you answered yes to Q. 11, please provide a brief description about the game-based 
learning training you received 
_______________________________________________________________________
_______________________________________________________________________
_______________________________________________________________________
___________________________________________________ 
13. Have you thought of using games for teaching?  
If yes, why? 
________________________________________________________________________
____________________________________________________________ 
If no, why? 
________________________________________________________________________
____________________________________________________________ 
14. What are your thoughts about using games in schools?  
________________________________________________________________________
________________________________________________________________________
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________________________________________________________________________
________________________________________________________________________ 
15. What do teachers need to know in order implement game-based learning in 
classrooms and why? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
16. What do you expect to learn from this course about game-based learning?  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
17. How do you envision using games in your future practice? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
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Appendix F 
 
 
 
 
Focus Group Interview 
 
Drexel University, School of Education 
Course Title- Integrating Digital Games into K-12 Classrooms 
Instructor: Mamta Shah 
 
 
Focus Group Interview Goals 
 
1. To understand participants’ thoughts about using digital games in K-12 education  
2. To understand what participants learned from this course about game-based 
learning 
3. To understand what remains unclear or requires further inquiry for participants in 
order to confidently implement game-based learning and why 
4. To understand how participants are envisioning using games in their future 
practice 
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Appendix G 
 
 
 
 
Game Integration Scenario Test 
 
Drexel University, School of Education 
Course Title- Integrating Digital Games into K-12 Classrooms 
Instructor: Mamta Shah 
 
GAME INTEGRATION SCENARIO  
 
 
As part of your student teaching experience, you are encouraged to develop and 
implement a lesson plan that uses digital games. You are free to choose a game of your 
choice and also pick the topic you want to teach through this lesson. Please describe your 
lesson plan by responding to the following questions:  
 
1. Grade Level______________________        
 
 
2. Subject and Topic__________________________ 
 
 
3. What are the learning objectives of this lesson?  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
4. Which game will you use  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
5. Why did you select this game?  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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________________________________________________________________________
_______________________________________________________________________ 
 
6. How will the game be implemented?  
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
7. Please describe any materials you will prepare in order to implement the game in 
your lesson 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
8. Please describe any student and/or teacher related considerations required to 
implement the game in your lesson 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
9. What information and resources will you need from the school to implement the 
game in your lesson? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
10. What, if any, opportunities and challenges do you anticipate in facilitating the 
game-based learning lesson? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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________________________________________________________________________
________________________________________________________________________ 
________________________________________________________________________
________________________________________________________________________ 
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Performance Rubric for Game Integration Scenario test 	  
Question and its # in the 
test  
(Question type) 
Description of expected response Scoring 
4. Which game will you 
use?  
(Game Analysis, GA) 
 
Game characteristics (TPACK) and 
learning opportunities (ICCE) are 
described in general and in 
connection to the topic/subject, 
learning objectives, and grade level.   
 
Paper provides no 
description of what can be 
learnt through the game and 
how the game teaches. 
 
1- A game title is provided with 
no description about its 
purpose/objectives. The game 
is not described in terms of its 
TPACK characteristics, and 
ICCE opportunities (general). 
The game is not described in 
terms of its connection to the 
lesson topic/subject, learning 
objectives, and grade level 
(specific).   
2- A game title is provided with 
a brief description about its 
purpose/objectives. The game 
is not described in terms of its 
TPACK characteristics, and 
ICCE opportunities (general). 
The game is not described in 
terms of its connection to the 
lesson topic/subject, learning 
objectives, and grade level 
(specific).  
Paper provides a modest 
overview of what can be 
learnt through the game or 
how the game teaches. 
3- The paper briefly describes 
one or more game dimensions 
of TPACK and opportunities 
for ICCE (general)- OR-The 
game is briefly described in 
terms of its connection to the 
lesson topic/subject, learning 
objectives, and grade level.    
4- The paper briefly describes 
one or more game dimensions 
of TPACK and opportunities 
for ICCE (general)- AND-
The game is briefly described 
in terms of its connection to 
the lesson topic/subject, 
learning objectives, and grade 
level (specific).    
Paper provides a detailed 
description of what can be 
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learnt through the game and 
how the game teaches. 
5- The paper provides a detailed 
and well-rounded description 
of the game along the 
dimensions of TPACK and 
opportunities for ICCE 
(general)-OR- The game is 
described in detail in terms of 
its connection to the lesson 
topic/subject, learning 
objectives, and grade level 
(specific).  
6- The paper provides a detailed 
and well-rounded description 
of the game along the 
dimensions of TPACK and 
opportunities for ICCE 
(general)-AND- The game is 
described in detail in terms of 
its connection to the lesson 
topic/subject, learning 
objectives, and grade level 
(specific).    
5. Why did you select this 
game? (GA) 
  
Satisfactory alignment of a game to 
lesson topic/subject, learning 
objectives, and grade level 
determines its selection. 
Specifically, rationale for game 
selection demonstrates awareness of 
the affordances and constraints of 
the game in terms of TPACK 
characteristics-ICCE opportunities, 
developmental appropriateness, and 
contextual factors (e.g. cost, 
dependence on additional 
technology). 
Paper provides none to 
minimally relevant rationale 
for selecting the game.  1-­‐ The rationale provided for 
selecting the game focuses 
mainly on a personal reason 
(e.g. I like this game, This is 
the only game I know). The 
rationale provides no 
attention to the following 
factors affecting game 
selection a) game alignment 
with the lesson topic/subject, 
learning objectives, and grade 
level determines its selection, 
(b) affordances and 
constraints of the game in 
terms of TPACK 
characteristics-ICCE 
opportunities, developmental 
appropriateness, and 
contextual factors.  2-­‐ The rationale provided for 
selecting the game focuses on 
the superficial characteristics 
or claimed potentials of the 
game (e.g. This is an 
educational game). Rationale 
marginally focuses on (a) the 
alignment of the game with 
the lesson topic/subject, 
learning objectives, and grade 
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level determines its selection, 
and (b) the affordances and 
constraints of the game in 
terms of TPACK 
characteristics-ICCE 
opportunities, developmental 
appropriateness, and 
contextual factors. 
Paper provides a moderately 
relevant rationale for 
selecting the game 3-­‐ The rationale provided for 
selecting the game briefly 
focus on (a) the alignment of 
the game with the lesson 
topic/subject, learning 
objectives, and grade level 
determines its selection, -OR- 
(b) the affordances and 
constraints of the game in 
terms of TPACK 
characteristics-ICCE 
opportunities, developmental 
appropriateness, and 
contextual factors. 4-­‐ The rationale provided for 
selecting the game briefly 
focus on (a) the alignment of 
the game with the lesson 
topic/subject, learning 
objectives, and grade level 
determines its selection, -
AND- (b) the affordances and 
constraints of the game in 
terms of TPACK 
characteristics-ICCE 
opportunities, developmental 
appropriateness, and 
contextual factors. 
Paper provides a detailed 
and relevant rationale for 
selecting the game 5-­‐ The rationale provided for 
selecting the game focus on 
in detail (a) the alignment of 
the game with the lesson 
topic/subject, learning 
objectives, and grade level 
determines its selection, -OR- 
(b) the affordances and 
constraints of the game in 
terms of TPACK 
characteristics-ICCE 
opportunities, developmental 
appropriateness, and 
contextual factors. 
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selecting the game focus on 
in detail (a) the alignment of 
the game with the lesson 
topic/subject, learning 
objectives, and grade level 
determines its selection, -
AND- (b) the affordances and 
constraints of the game in 
terms of TPACK 
characteristics-ICCE 
opportunities, developmental 
appropriateness, and 
contextual factors. 
6. How will the game be 
implemented? (Game 
Integration, GI) 
  
A systematic pedagogical plan is 
described to implement the game. 
The plan synthesizes knowledge 
gained from game analysis into the 
lesson procedure through PCaRD. 
ICCE opportunities (e.g. 
opportunities for articulation, 
application) from the game are 
leveraged and they are created for 
supporting student learning. 
Together, the lesson procedure 
focuses on accomplishing lesson 
topic/subject, learning objectives 
for the target grade level through 
student curricular engagement with 
the game and PCaRD activities. 
The plan described is not 
systematic.  
1- Paper provides a disorganized 
plan to implement the game. 
The plan does not synthesize 
knowledge gained from game 
analysis into the lesson 
procedure through PCaRD. 
ICCE opportunities are not 
incorporated for supporting 
student learning. Together, 
the lesson procedure focuses 
on ineffective methods to 
accomplish lesson 
topic/subject, learning 
objectives for the target grade 
level through student 
curricular engagement with 
the game and PCaRD 
activities.  
2- Paper provides a disorganized 
plan to implement the game. 
The plan marginally and 
arbitrarily synthesizes 
knowledge gained from game 
analysis into the lesson 
procedure through PCaRD. 
ICCE opportunities are 
loosely incorporated for 
supporting student learning. 
Together, the methods 
described in the lesson 
procedure indicate an 
ineffective approach to 
accomplish lesson 
topic/subject, learning 
objectives for the target grade 
level through student 
curricular engagement with 
the game and PCaRD 
activities. 
The plan described is fairly 
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systematic.  
3- Paper provides a moderately 
structured plan to implement 
the game. The plan attempts 
to synthesize knowledge 
gained from game analysis 
into the lesson procedure 
through PCaRD. –OR- The 
plan attempts to incorporate 
ICCE for supporting student 
learning. The lesson 
procedure attempts to create a 
fairly methodical approach to 
accomplish lesson 
topic/subject, learning 
objectives for the target grade 
level through student 
curricular engagement with 
the game and PCaRD 
activities.  
4- Paper provides a moderately 
structured plan to implement 
the game. The plan attempts 
to synthesize knowledge 
gained from game analysis 
into the lesson procedure 
through PCaRD. -AND- The 
plan attempts to incorporate 
ICCE for supporting student 
learning. The lesson 
procedure creates a fairly 
methodical approach to 
accomplish lesson 
topic/subject, learning 
objectives for the target grade 
level through student 
curricular engagement with 
the game and PCaRD 
activities. 
The plan described is systematic 
and innovative.  
5- Paper provides a systematic 
structured plan to implement 
the game. The plan 
synthesizes knowledge 
gained from game analysis 
into the lesson procedure 
through PCaRD. The plan 
actively leverages 
opportunities for ICCE from 
the game for supporting 
student learning. The lesson 
procedure adopts systematic 
and innovative methods to 
accomplish lesson 
topic/subject, learning 
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objectives for the target grade 
level through student 
curricular engagement with 
the game and PCaRD 
activities. 
6- Paper provides a moderately 
structured plan to implement 
the game. The plan attempts 
to synthesize knowledge 
gained from game analysis 
into the lesson procedure 
through PCaRD. -AND- The 
plan attempts to incorporate 
ICCE for supporting student 
learning. The lesson 
procedure creates a fairly 
methodical approach to 
accomplish lesson 
topic/subject, learning 
objectives for the target grade 
level through student 
curricular engagement with 
the game and PCaRD 
activities. 
7. Please describe any 
materials you will prepare 
in order to implement the 
game in your lesson? (GI) 
 
 
Materials include, but are not 
limited to the creation of new or use 
of existing instructional material, 
activities, assessments in 
connection to the topic/subject, 
learning objectives, and grade level. 
The game is used as an anchor for 
the materials chosen and developed. 
Students are engaged in learning 
through ICCE (e.g. opportunities 
for articulation, application) 
through the materials. 
Materials are weakly connected to 
the lesson goals  
1- Materials described only 
focus on one kind 
(instruction, activity, or 
assessment). Materials 
establish a weak connection 
to the topic/subject, learning 
objectives, and grade level. 
The materials are not 
explicitly anchored in the 
game. Students are not 
engaged in learning through 
ICCE through the materials. 
2- Materials described only 
focus on one kind. Materials 
establish a weak connection 
to the topic/subject, learning 
objectives, and grade level. 
The materials are weakly 
anchored in the game. 
Students are weakly engaged 
in learning through ICCE 
through the materials. 
Materials are moderately 
connected to the lesson goals  
3- Materials described focus on 
two kinds (instruction, 
activity, or assessment). 
Materials establish a 
moderate connection to the 
topic/subject, learning 
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objectives, and grade level. -
BUT-The materials are 
weakly anchored in the game. 
Students are weakly engaged 
in learning through ICCE 
through the materials. 
4- Materials described focus on 
two kinds (instruction, 
activity, or assessment). 
Materials establish a 
moderate connection to the 
topic/subject, learning 
objectives, and grade level. –
AND- The materials are 
moderately anchored in the 
game. Students are 
moderately engaged in 
learning through ICCE 
through the materials. 
Materials are strongly connected 
to the lesson goals  
5- Materials described focus on 
more than two kinds 
(instruction, activity, or 
assessment). Materials 
establish a strong connection 
to the topic/subject, learning 
objectives, and grade level. -
BUT- The materials are 
moderately anchored in the 
game. Students are 
moderately engaged in 
learning through ICCE 
through the materials. 
6- Materials described focus on 
two kinds (instruction, 
activity, or assessment). 
Materials establish a strong 
connection to the 
topic/subject, learning 
objectives, and grade level. –
AND- The materials are 
strongly anchored in the 
game. Students are strongly 
engaged in learning through 
ICCE through the materials. 
8. Please describe any 
student and/or teacher 
related considerations 
required to implement the 
game in your lesson 
(Context, C)?  
Teacher (T) and student (S) related 
considerations include 
technological, pedagogical and 
social conditions impacting the 
implementation of GBL lessons.  
Teacher related conditions include, 
but are not limited to- familiarity 
with the game and related 
technology, alignment of game with 
pedagogical beliefs, ability to 
Paper demonstrates limited 
awareness of relevant teacher and 
student related considerations.  
1- Paper identifies one teacher –
OR- student related 
consideration. They are of 
one kind; i.e. technological, 
pedagogical, or social. 
2- Paper identifies one teacher –
AND- student related 
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negotiate the social dynamics 
within the school, content 
knowledge, the plan’s distance from 
school culture, existing practice, 
available technological resources, 
and its dependence on human and 
technological resources.  
Student related conditions include, 
but are not limited to- students 
readiness with GBL experiences, 
students’ technological competence, 
prior engagement with curricular 
concepts, students’ attention span, 
and differentiated instruction, 
students prior experience with 
gaming (e.g. access, kinds of game 
played, practices engaged in). 
consideration. They are of 
one kind.  
Paper demonstrates moderate 
awareness of relevant teacher and 
student related considerations.  
3- Paper identifies one teacher –
AND- student related 
considerations. They are of 
different kind. 
4- Paper identifies two teacher –
AND- student related 
considerations. They are of 
different kind. 
Paper demonstrates awareness of 
a range of relevant teacher and 
student related considerations.  
5- Paper identifies three teacher 
–AND- student related 
considerations. They 
represent technological, 
pedagogical, and social 
conditions for teachers or 
students.  
6- Paper identifies three teacher 
–AND- student related 
considerations. They 
represent technological, 
pedagogical, and social 
conditions for both teachers 
and students.  
9. What information and 
resources will you need 
from the school to 
implement the game in 
your lesson? (C) 
Paper identifies multiple 
information and resources that are 
relevant to the accomplishment of 
the topic/subject and learning 
objectives for the grade level. They 
are cognizant of decisions made or 
information provided in response to 
Q4-8. These include, but are not 
limited to- 
Scheduling, funding for purchase of 
games, funding for purchase of 
additional resources, access to a lab, 
access to technical support person, 
availability of resources within a 
lab (e.g. no. of computers, white 
board, telephone, internet 
connection), physical infrastructure 
within the room of instruction, 
restrictions (e.g. list of blocked 
websites, operating system) 
availability of a support 
computational power of devices 
being used, permission from parents 
to use a game.   
Paper demonstrates limited 
awareness of relevant information 
and resources needed for the 
lesson.  
1- Paper identifies one required 
information and a resource, 
but does not explicitly 
suggest its relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
They are not cognizant of 
decisions made or 
information provided in 
response to Q4-8. 
2- Paper identifies one to three 
information and resources, 
but does not explicitly 
suggest their relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
They are poorly cognizant of 
decisions made or 
information provided in 
response to Q4-8. 
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Paper demonstrates moderate 
awareness of relevant information 
and resources needed for the 
lesson.  
3- Paper lists one to three 
information and resources, 
and fairly suggests their 
relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
They are somewhat cognizant 
of decisions made or 
information provided in 
response to Q4-8. 
4- Paper lists four to six 
information and resources, 
and fairly suggests their 
relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
They are somewhat cognizant 
of decisions made or 
information provided in 
response to Q4-8. 
Paper demonstrates awareness of 
a range of relevant information 
and resources needed for the 
lesson.  
5- Paper lists four to six 
information and resources, 
and explains their relevance 
to the accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
They are somewhat cognizant 
of decisions made or 
information provided in 
response to Q4-8. 
6- Paper lists four to six 
information and resources, 
and explains their relevance 
to the accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
They are clearly cognizant of 
decisions made or 
information provided in 
response to Q4-8. 
10. What, if any, 
opportunities and 
challenges do you 
anticipate in implementing 
the game in your lesson 
(GA, GI, C)? 
Paper is aware of opportunities and 
can foresee challenges in 
implementing the game-based 
lesson to accomplish the 
topic/subject and learning 
objectives for the grade level. The 
Paper demonstrates limited 
awareness of relevant and 
possible opportunities and 
challenges.   
1- Paper identifies one 
opportunity and one 
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 opportunities and challenges 
broadly range technological, 
pedagogical, and social conditions. 
The opportunities and challenges 
are cognizant of decisions made or 
information provided in response to 
Q4-9. 
 
challenge, but does not 
explicitly suggest its 
relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
They are of one kind; i.e. 
technological, pedagogical, or 
social. They are not cognizant 
of decisions made or 
information provided in 
response to Q4-9. 
2- Paper identifies one 
opportunity and one 
challenge, but does not 
explicitly suggest its 
relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
The opportunity is of a 
different kind and the 
challenge is of a different 
kind. They are poorly 
cognizant of decisions made 
or information provided in 
response to Q4-9. 
Paper demonstrates moderate 
awareness of relevant and 
possible opportunities and 
challenges.   
3- Paper lists one-two 
opportunities and challenges, 
and fairly suggests their 
relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
The opportunities listed are of 
one kind and the challenges 
listed are of one kind. They 
are somewhat cognizant of 
decisions made or 
information provided in 
response to Q4-9. 
4- Paper lists one-two 
opportunities and challenges, 
and fairly suggests their 
relevance to the 
accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
The opportunities listed are of 
different kinds and the 
challenges listed are of 
different kinds. They are 
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somewhat cognizant of 
decisions made or 
information provided in 
response to Q4-9. 
Paper demonstrates awareness of 
a range of relevant and possible 
opportunities and challenges.   
5- Paper lists more than two 
opportunities and challenges, 
and explains their relevance 
to the accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
The opportunities listed are of 
different kinds and the 
challenges listed are of 
different kinds. They are 
mostly cognizant of decisions 
made or information provided 
in response to Q4-9. 
6- Paper lists more than two 
opportunities and challenges, 
and explains their relevance 
to the accomplishment of the 
topic/subject and learning 
objectives for the grade level. 
The opportunities listed are of 
different kinds and the 
challenges listed are of 
different kinds. They are 
clearly cognizant of decisions 
made or information provided 
in response to Q4-9. 
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Appendix H 
 
 
 
 
Teachers’ Knowledge of Game-Based Learning Survey 
 
Drexel University, School of Education 
Course Title- Integrating Digital Games into K-12 Classrooms 
Instructor: Mamta Shah 
 
Game Analysis Subscale 
Thank you for taking time to complete this questionnaire. Please answer each question to the 
best of your knowledge. Your thoughtfulness and candid responses will be greatly appreciated. 
Your individual name or identification number will not at any time be associated with your 
responses. Your responses will be kept completely confidential and will not influence your course 
grade. 
 
For	  the	  purpose	  of	  this	  survey,	  video	  games,	  electronic	  games,	  games	  and	  digital	  games	  are	  used	  
interchangeably	  and	  as	  general	  terms	  to	  refer	  to	  any	  electronic,	  computer,	  console	  or	  arcade	  games.	  
Please	  answer	  all	  of	  the	  questions	  and	  if	  you	  are	  uncertain	  of	  or	  neutral	  about	  your	  response	  you	  may	  
always	  select	  "Neither	  Agree	  or	  Disagree"	  
 
 
  
Strongly 
Disagree 
 
Disagree 
Neither 
Agree or 
Disagree 
Agree Strongly Agree 
TK (Technology Knowledge)      
1. I know how to solve my own 
technical problems for computers 
and games. 
   
  
2. I can learn about games easily.      
3. I keep up with important new games 
for learning    
  
4. I frequently tinker with games.      
5. I know about a lot of different 
games.    
  
6. I have the technical skills I need to 
use games.    
  
CK (Content Knowledge)      
Mathematics      
7. I have sufficient knowledge about 
mathematics.    
  
8. I can use a mathematical way of 
thinking.    
  
9. I have various ways and strategies 
of developing my understanding of 
mathematics. 
   
  
Social Studies      
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10. I have sufficient knowledge about 
social studies.    
  
11. I can use a historical way of 
thinking.    
  
12. I have various ways and strategies 
of developing my understanding of 
social studies. 
   
  
Science      
13. I have sufficient knowledge about 
science.    
  
14. I can use a scientific way of 
thinking.    
  
15. I have various ways and strategies 
of developing my understanding of 
science. 
   
  
Literacy      
16. I have sufficient knowledge about 
literacy.    
  
17. I can use a literary way of thinking.      
18. I have various ways and strategies 
of developing my understanding of 
literacy. 
   
  
PK (Pedagogical Knowledge)	        
19. I know how to assess student 
performance in a game-based 
learning classroom. 
   
  
20. I can adapt my teaching based-
upon what students currently 
understand or do not understand in 
a game-based learning classroom. 
   
  
21. I can adapt my teaching style to 
different learners in a game-based 
classroom. 
   
  
22. I can assess student learning in 
multiple ways in a game-based 
learning classroom. 
   
  
23. I can use a wide range of teaching 
approaches in a game-based 
learning classroom setting. 
   
  
24. I am familiar with common student 
understandings and misconceptions 
in a game-based learning 
classroom. 
   
  
25. I know how to organize and 
maintain classroom management in 
a game-based learning classroom. 
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PCK (Pedagogical Content 
Knowledge)	      
  
26. I can select effective teaching 
approaches to guide student 
thinking and learning in 
mathematics. 
   
  
27. I can select effective teaching 
approaches to guide student 
thinking and learning in literacy. 
   
  
28. I can select effective teaching 
approaches to guide student 
thinking and learning in science. 
   
  
29. I can select effective teaching 
approaches to guide student 
thinking and learning in social 
studies. 
   
  
TCK (Technological Content 
Knowledge)	      
  
30. I am capable of identifying games 
that I can use for understanding and 
doing mathematics. 
   
  
31. I am capable of identifying games 
that I can use for understanding and 
doing literacy. 
   
  
32. I am capable of identifying games 
that I can use for understanding and 
doing science. 
   
  
33. I am capable of identifying games 
that I can use for understanding and 
doing social studies. 
   
  
34. I can tell what makes two games 
different for learning about specific 
topics for my focus grade level. 
   
  
35. I can determine the disciplinary 
content embedded in a game/what 
content is being taught. 
   
  
TPK (Technological Pedagogical 
Knowledge)	      
  
36. I can choose games that enhance 
the teaching approaches for a 
lesson. 
   
  
37. I can choose games that enhance 
students' learning for a lesson.    
  
38. I am thinking deeply about how 
games could influence the teaching 
approaches I use in my classroom. 
   
  
39. I am thinking critically about how to 
use games in my classroom.    
  
40. I can adapt the use of the games to 
different teaching activities.    
  
41. I can select games to use in my 
classroom that enhance what I 
teach, how I teach and what 
students learn. 
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42. I can use strategies that combine 
content, games and teaching 
approaches. 
   
  
43. I can provide leadership in helping 
others to coordinate the use of 
content, games, and teaching 
approaches at my school and/or 
district. 
   
  
44. I know different approaches to learn 
about a game.    
  
45. I can determine the pedagogical 
approach of a game/ what teaching 
approaches were implemented in 
the game. 
   
  
46. I can choose games that enhance 
the content for a lesson.    
  
TPACK (Technology Pedagogy and 
Content Knowledge)	      
  
47. I can determine how games 
combine mathematics, technology 
features, and teaching approaches. 
   
  
48. I can determine how games 
combine literacy, technology 
features, and teaching approaches. 
   
  
49. I can determine how games 
combine science, technology 
features, and teaching approaches. 
   
  
50. I can determine how games 
combine social studies, technology 
features, and teaching approaches. 
   
  
51. I can repurpose a game for 
educational use.    
  
52. I can determine the strengths and 
limitations of a game for teaching 
specific topics for my focus grade 
level.  
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Game Integration Subscale 
	  
  
Strongly 
Disagree 
 
Disagree 
Neither 
Agree or 
Disagree 
Agree Strongly Agree 
Play 
53. I can use my knowledge of a game 
to ascertain what students are 
learning during play in a game-
based classroom. 
   
  
54. I know about approaches to 
recognize what students are 
learning during play in a game-
based classroom.  
   
  
55. I know about approaches to learn 
about students experiences during 
play in a game-based classroom.  
   
  
56. I can use my knowledge of a game 
to support student learning during 
play in a game-based classroom. 
   
  
57. I know about approaches to 
support student learning during 
play in a game-based classroom.  
   
  
Curricular activity 
58. I can distinguish student 
experiences in a game-based 
classroom and use this knowledge 
to design curricular activities to 
support student learning in a game-
based classroom.  
   
  
59. I can design curricular activities that 
can introduce students to concepts 
related to the learning objectives of 
a game-based classroom. 
   
  
60. I can create curricular activities to 
support students in experiencing 
the application of concepts related 
to the learning objectives of a 
game-based classroom.  
   
  
61. I can develop curricular activities to 
support students in inquiring into 
concepts related to the learning 
objectives of a game-based 
classroom.  
   
  
62. I can construct curricular activities 
to support students in 
communicating their understanding 
of concepts related to the learning 
objectives of a game-based 
classroom.  
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63. I can design curricular activities to 
support students in constructing 
artifacts to demonstrate their 
understanding of concepts related 
to the learning objectives of a 
game-based classroom.  
   
  
64. I can develop curricular activities to 
support students in expressing their 
ideas about the concepts related to 
the learning objectives of a game-
based classroom.  
   
  
Reflection  
65. I can distinguish student 
experiences in a game-based 
classroom and use this knowledge 
to support student reflection. 
   
  
66. I can use my knowledge of a game 
to create reflection activities related 
to the learning objectives of a 
game-based classroom. 
   
  
67. I can distinguish student 
experience in a game-based 
classroom and use this knowledge 
to create reflection activities related 
to the learning objectives.  
   
  
Discussion 
68. I can use my knowledge of a game 
and facilitate a discussion among 
students related to the learning 
objectives of a game-based 
learning classroom. 
   
  
69. I can distinguish student 
experiences in a game-based 
classroom and use this knowledge 
to facilitate a discussion among 
students related to the learning 
objectives.  
   
  
Play Curricular activity 
70. I can design curricular activities that 
support students in transferring 
their experiences from play. 
   
  
71. I can design curricular activities that 
support students in connecting their 
game play experiences to the 
learning objectives of a game-
based classroom. 
   
  
72. I can create curricular activities that 
support students in inquiring 
concepts explored during play and 
related to the learning objectives of 
a game-based classroom.  
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73. I can develop curricular activities 
that support students in 
constructing artifacts to represent 
their understanding of concepts 
explore during play and related to 
the learning objectives of a game-
based classroom.  
   
  
74. I can develop curricular activities 
that support students in expressing 
their ideas from play in relation to 
the concepts explored during play 
and the learning objectives of a 
game-based classroom.   
   
  
Curricular activity Reflection 
75. I can use my knowledge of 
students’ experiences in the 
curricular activities to create 
reflection prompts. 
   
  
76. I can create reflection prompts that 
support students to examine the 
concepts learnt during curricular 
activities.  
   
  
77. I can design reflection prompts that 
support students to articulate their 
understanding of the concepts 
explored during curricular activities.  
   
  
Reflection Discussion 
78. I can use my knowledge of 
students’ reflections to facilitate 
discussions for supporting students’ 
understanding of the learning 
objectives of a game-based 
classroom.  
   
  
79. I know about approaches to 
facilitate student discussions that 
support students in sharing relevant 
insights from their reflection.  
   
  
Play Curricular activity Reflection 
80. I can use my knowledge of student 
experiences in play and curricular 
activities to support student 
reflection in a game-based 
classroom. 
   
  
81. I can support students in 
articulating the connections they 
make with play and the concepts 
learnt during the curricular 
activities. 
   
  
Curricular activity Reflection Discussion 
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82. I can use my knowledge of student 
experiences in curricular and 
reflection activities to facilitate 
discussions for supporting student 
understanding of the learning 
objectives in a game-based 
classroom. 
   
  
83. I can support students in discussing 
the connections they make with the 
curricular and reflection activities. 
   
  
Play Curricular activity Reflection Discussion 
84. I can incorporate my knowledge of 
a game in designing a lesson plan.     
  
85. I can use my knowledge of 
students’ experiences from play, 
curricular activities, reflection, and 
discussion in a game-based 
classroom to scaffold their 
understanding of learning 
objectives.  
   
  
86. I can support students in 
synthesizing their experiences from 
play, curricular activities, reflection, 
and discussion related to the 
learning objectives of game-based 
classroom. 
   
  
87. I can use my knowledge of student 
experiences from play, curricular 
activities, reflection, and discussion 
in a game-based classroom to 
assess student understanding of 
learning objectives.  
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Ecological Conditions Subscale 	  
	  
	  	  	  
 
  
 
Strongly 
Disagree Disagree 
Neither 
Agree 
nor 
Disagree 
 
Agree 
Strongly 
Agree 
Awareness of Conditions      
88. I am aware of the possible 
technological conditions that 
influence the implementation of a 
game-based lesson. 
   
  
89. I am aware of the possible 
pedagogical conditions that 
influence the implementation of a 
game-based lesson. 
   
  
90. I am aware of the possible 
organizational/structural conditions 
that influence the implementation 
of a game-based lesson. 
   
  
Skills for Addressing Conditions      
91. I have the skills to address 
possible technological conditions 
that influence the implementation 
of a game-based lesson 
   
  
92. I have the skills to address 
possible pedagogical conditions 
that influence the implementation 
of a game-based lesson 
   
  
93. I have the skills to address 
possible organizational/structural 
conditions that influence the 
implementation of a game-based 
lesson 
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Appendix I 
Operational Definitions for Levels of Teachers’ Knowledge of Game-Based 
Learning Using the Game Network Analysis (GaNA) Framework  	  
A teacher with a mechanical knowledge of game-based learning exhibits a naive 
understanding of the purpose and processes involved in game analysis and game 
integration. At this level, the teacher largely focuses on the superficial characteristics or 
claimed potentials of the game to determine its selection. Or, the teacher loosely explores 
the game along at least one critical dimension of technology, pedagogy, and content in 
relation to the learning goals. Furthermore, the teacher demonstrates ineffectiveness at 
incorporating the game and adopts methods, which may be described as unreliable or 
disorganized for supporting student learning. The teacher also demonstrates none to poor 
attention to contextual factors affecting game selection and implementation.  
At a meaningful knowledge level of game-based learning, a teacher begins to 
demonstrate a procedural understanding of the purpose and processes involved in game 
analysis and game integration. The teacher moves beyond the claimed potentials of a 
game and purposefully identifies its characteristics along the dimensions of technology 
pedagogy and content using the learning goals as a lens for game analysis and selection. 
The approaches used to incorporate the game are systematic and progressively built upon 
the other to support student learning. Although the teachers’ actions to select and 
integrate the game demonstrate situational awareness at this level, he/she is guarded in 
her/his approach. This limits her/his ability to repurpose the game according to his/her 
needs, synthesize game knowledge with game integration skills, and fully exploiting the 
contextual conditions.  
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A teacher with a regenerative knowledge of game-based learning acquires a deep, 
but adaptable understanding of the purpose and processes involved in game analysis and 
game integration. At this level, the teacher examines the affordances and constraints of 
the game in detail based on the learning goals.  Throughout the process of integrating the 
game, the teacher is perceptive of the contextual conditions and sensitive to learning 
experiences of students, which allow him/her to improvise as need arises. The teacher 
invents and reinvents the use of the game and is not constrained by prescribed methods. 
Instead, the teacher designs opportunities for student learning which augment the 
potentials of the game or overcome its limitations to achieve learning goals.  	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Appendix J 
Example of Responses on Mid-GIS Test 
Question Nisha – Science lesson for 
fourth grade students on 
oceans 
Catherine- Mathematics lesson 
for third grade students on 
fractions 
Describing 
the chosen 
game 
To teach this lesson, I will use 
the iPad app/game, Magic 
School Bus: Oceans by 
Scholastic. This game features 
an “open exploration” 
experience of The Magic School 
Bus (a familiar theme to 
students). The app allows 
students to read and hear the 
storybook. Within the story, 
they can touch words and 
pictures to learn more facts, 
look at real-life pictures, and 
watch videos. Additionally, if 
they click on speech bubbles, 
they can hear what the 
characters are saying. The game 
also includes seven interactive 
science mini-games (or 
explorations). In these 
explorations, students can touch 
characters, animals, objects, and 
words to watch animations and 
see science concepts come to 
life. The explorations are called: 
Swimmers in the Sea, Let’s 
Make Waves, Go Fish!, What is 
Plankton?, X-Ray Vision, Hot 
Water Vents, and Coral of Many 
Colors. Lastly, there is a game 
that includes several ocean 
animals. This game is called 
Into the Deep. Students can play 
the game to earn points to gain 
more science facts and gain 
travel entry into other areas of 
the ocean. 
Dragon Box is a downloadable 
application available on iPads, 
mobile phones, tablets, and 
desktop computers. It is a 
mathematics application that plays 
like a puzzle-solver game. Earlier 
levels utilize pictures instead of 
numbers, but numbers are inserted 
as players become familiar with 
the rules of the game. Players learn 
mathematical rules via exploration 
and experimentation. There are 
many ways to solve each puzzle, 
but bonus stars are given for 
simplifying the solutions and 
solving the problems in the fewest 
number of turns.  
 
The game teaches basic 
mathematics and algebra by 
having the player complete levels 
to see their baby pet “dragons” 
evolve into larger, full grown 
dragons. Levels are completing by 
solving equations. These equations 
are at first presented in pictorial 
form, but as the game progresses, 
the pictures are replaced by letters 
and numbers. 
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Appendix J (continued) 	  
Question Nisha – Science lesson for 
fourth grade students on 
oceans 
Catherine- Mathematics lesson 
for third grade students on 
fractions 
Rationale for 
choosing the 
game 
I selected this game because, 
first and foremost, the theme is 
one that is recognizable by all 
elementary school-aged 
children. The Magic School Bus 
is not only a book series and 
television show that children 
watch in school, but it is also 
widely used in the classroom to 
teach students about various 
topics. This game is simply an 
extension of the books and show 
that elementary school students 
read and watch. The game 
highly interactive and allows 
students to explore ocean life at 
their own pace. They are 
immersed in a technology 
format that they enjoy (iPads) 
and are given the opportunity to 
play within the game. Students 
are not only strengthening their 
reading skills through game 
play, but they are also absorbing 
information simply by going 
through the story and 
explorations. As I mentioned 
earlier, this game is divided into 
an interactive storybook, seven 
explorations, and a mini-game. 
However, these components are 
not separate. The topics of each 
of the explorations are stemmed 
directly from the storybook. 
What the students read in the 
story is later reinforced within 
the explorations. 
It is an engaging game that 
provides feedback to students in a 
non-intrusive way. By beginning 
as a puzzle game and subtly 
integrating numbers over time, 
Dragon Box has the ability to 
remove the stigma of mathematics. 
With regards to ICCE framework, 
the game allows the player to 
construct meaning over time by 
using the information they know to 
develop and test solutions to the 
puzzle. There is no penalty for 
wrong answers and the game 
introduces new mathematical 
concepts over time, allowing 
students to use any combination of 
known mathematical moves to 
solve the puzzle. The game fosters 
the construction of deep 
knowledge, which could balance 
the “memorize and move on” 
tactics of many mathematics 
curricula. The game is 
developmentally appropriate for 
elementary school and utilizes 
natural curiosities in a way that 
traditional mathematics teaching 
does not.  
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Appendix	  K	  
	  
Example of Participants' Knowledge of Game Analysis and Game Integration in Planning 
a Game-Based lesson 
 
Learning Affordances of Minecraft through the modified TPACK lens 
 
Game Play and Overview. Minecraft is an open-world game, allowing players 
opportunity for unlimited exploration and creation. Gameplay takes place in a 3-D 
environment resembling a natural world with many different biomes (e.g. forests, tundra, 
and deserts). Every element of the world is made from blocks of corresponding materials. 
For example, trees are made from blocks of wood and ores in blocks of ore. Players can 
break apart and collect these blocks using their hands, or tools crafted in the game using 
found materials. Survival is the key objective of Minecraft, which is predicated on 
players’ ability to maintain both their own health and wellbeing (e.g. maintaining proper 
levels of hunger and nourishment). Players must also create weapons or shelters to 
protect themselves from the attack of monsters within the game. Essentially, Minecraft 
teaches the player primarily through pure-discovery. Players are given the opportunity to 
freely explore the game, set objectives, and make their own decisions without explicit 
direct instruction or guidance from the game. The open-endedness of Minecraft lends the 
game to be applied for teaching many educational topics. 
Minecraft for English/Language Arts. Playing Minecraft naturally involves 
exploring one’s narrative experience and learning about the concept of cause and effect. 
Every choice the player makes during their individual experience contributes to the final 
outcome (survival). For example, if players spends a majority of their time digging holes 
and searching for rare minerals, they may not have time to build adequate shelter, and 
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find themselves unprotected when the enemies come at night, making them susceptible to 
death. This one example illustrates cause and effect in Minecraft, and is applicable to 
literature, as narratives and character arcs contain many examples of cause and effect—a 
basic element of good storytelling. The free-form design of Minecraft allows students to 
play the game in any way they choose. This results in nearly unlimited possibilities for 
expression and customization. From a narrative perspective, the Minecraft gameplay 
experience can help create dynamic and interesting examples of cause and effect based 
on each student’s individual choices and play styles. Furthermore, while students may 
learn from their own mistakes or decisions while playing, Minecraft does not explicitly 
provide opportunities for students to show their understanding of cause and effect as a 
narrative element. Additionally, there is no communication or guidance from the game 
regarding this academic content. For instance, if a player does not survive, the game will 
not explain why this happened; rather, it is up to the player to realize the decisions that 
brought them to their result. These are strengths and shortcomings of the game from an 
English/Language Arts perspective, which can be leveraged and addressed respectively 
by an instructor through learning activities designed in conjunction with the game.  
Using Minecraft with PCaRD 
The essential questions for this lesson focused on how a character’s actions could 
affect a narrative, why cause and effect is an important consideration when designing a 
story, and how cause and effect can determine the narrative arc. The instructor would 
begin by creating a naturalistic play environment for students to explore Minecraft. 
During play, the instructor would observe and ask questions of the students like, “What is 
your current plan for your character?” and “Why did you make that decision?” These 
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questions would serve to check for opportunities gained in ICCE, but also to find new 
insights about the game through the students play experiences.  
Play would be followed by curricular activities designed to build connections 
from the game to the academic content. The instructor would briefly discuss the concept 
of cause and effect in a narrative context with the class. Next, students would be 
separated into four groups for a jigsaw activity. Each group would get a different sample 
story, along with a t-chart graphic organizer, with cause on one side, and effect on the 
other. Students would read these stories, identify five examples of cause and effect, and 
record them on their graphic organizers. Lastly, students would share their readings in 
these groups, and the examples of cause and effect they found, and how these affected the 
narrative they read.  
Next, for reflection, students would use a classroom web-blog, where the teacher 
would have a reflection prompt already posted. This prompt would serve to build a bridge 
from the students’ gameplay experience and the curricular activity just performed. 
Students would be asked to reflect how cause and effect related to their character’s 
survival in Minecraft. Each student would construct a response to the prompt, and 
through reflection and metacognition, connect their experiences with the academic 
content.  
Play, curricular activity, reflection would lead to a whole-class discussion. Here, 
the instructor would facilitate students to discuss their reflections with their peers. This 
would allow students to gain additional insights on cause and effect, and how different 
characters could make different choices in similar situations, leading to different 
outcomes. The instructor could also use prompts such as, “Can you think of any stories 
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that don’t use cause and effect? Why might this be a difficult thing to do?” to elicit 
further discussion on the concept as it would pertain to students personal and in-class 
experiences with Minecraft through PCaRD. Lastly, the instructor would record insights 
gained from the P-Ca-R-D activities using Minecraft (a) to assess students understanding 
of cause and effect, and the ways it could affect a narrative, and (b) to plan future PCaRD 
sessions that focus on strengthening students narrative writing skills.  	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Appendix L  
Example of Participants' Knowledge of Ecological Conditions in Planning a Game-Based 
lesson 
Question Response 
Teacher 
Related 
Considerations 
• Pedagogical Considerations 
§ The teacher needs to be very familiar with the game in order to 
implement it to the students 
§ They need to be able to know the game well enough to answer 
any question that may arise and what to do if there is a 
problem. If they do not, this will hinder the learners ability to 
understand and play the game 
§ Teacher needs to figure out a way to implement the game and 
make an interesting lesson plan to go along with it in order to 
engage the students in gameplay and game integration 
§ Teacher needs to figure out how to align the game to the way 
he or she regularly teaches and the way they feel comfortable 
in order to properly teach her students. 
• Technological Considerations 
§ Have to make sure the game is properly set-up on the iPad 
and each individual iPad is working correctly 
§ Make sure each iPad is charged or has a working charger 
available to keep charged the whole time.  
§ Make sure there are enough iPads for each student to 
participate 
• Social Considerations 
§ Ensure school board is on board with gameplay in the class 
§ This is where funding comes from, so approval from them is 
pertinent to making this whole experience come about.  
§ iPads are very expensive, so the funding aspect is 
IMPORTANT 
§ Same goes for family members- make sure to make it clear to 
all involved why the game is being played and how it will 
enhance learning for each individual 
§ Make sure other teachers in grade level have an understanding 
of why game is being played and ensure they are also on board  
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Appendix L (continued)	  
Question • Response 
Student 
Related 
Considerations 
• For students with special needs, they will have the option to draw 
a picture of life on the Oregon Trail instead of writing a journal 
entry 
§ For ELL students- you can change the language on the 
game, so this allows them to play in their own language and 
is not a barrier to gameplay 
§ Teachers will work with students when they need help to 
ensure they are able to play the game with everyone else 
§ There is also sound, so if the student needs audio, they are 
able to do that (iPads have places to plug earphones in, so 
they can listen by themselves) 
• This game does not require a long attention span because 
different obstacles and new things to do are always coming up all 
the time (this is good for students with short attention spans) 
• The game does not require much technological competence, it is 
touch screen and always tells you exactly what to push and when 
you need to push it  
• The game does not allow for much student interaction, but I will 
emphasize that they can talk and ask each other questions 
whenever they need to (allowing for more interaction with each 
other). 
• Students do need to be able to read, which is a consideration that 
needs to be considered very seriously. They do have the audio 
option, which can help with this consideration.  
• Students must be respectful of the iPads. They are very expensive 
and would be hard to replace if broken.  
 
Information 
and Resources 
• Copy machine is important to have for prompt, and instructions to 
go along for journal entries 
• Funding for iPads and game play 
• Access to iPads, which are mobile and can be brought into 
teacher’s classroom. No worries about access to another classroom 
• Resources: iPads, chargers, paper, pencils, background knowledge 
resources (books, movies, etc.) 
• Internet connection is needed to access the App on each iPad- 
need to make sure to have a good internet connection 
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Appendix L (continued) 	  
Question • Response 
Opportunities • Students will have a great opportunity to take the history they 
have learned, which can be a little mundane, and make it a more 
interactive, individual experience 
• They will most likely remember what they have learned because 
they are able to engross themselves in the topic and make it “real” 
• Because the lesson is following the game, they will be able to use 
what they just learned and communicate that through their journal 
entries. This allows them to make them more personal than just 
the history. They will remember specific missions and obstacles 
that occurred during the game and they will be able to make a 
journal entry from that. 
 
Challenges • It is a lot of information for them to remember in such a short 
gameplay time, so they may not be able to incorporate everything 
they did during gameplay. They will probably only be able to 
incorporate some of what they did 
• iPads may break, which causes gameplay to have to stop 
• Students may struggle during free play, which may cause them to 
not get as much experience 
• If there are students with special needs, challenges that are thought 
of prior to gameplay may come up. 
• Time constraints can pose to be a challenge, but anything that is 
not done can be completed as homework for the journal.  
 	  
  
   
	  
224
Appendix M 
Development and Assessment of Teachers’ Knowledge of Game-Based Learning Using 
the Game Network Analysis Framework 
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Appendix N 
Phases of Thematic Analysis (Braun & Clarke, 2006) 
 
Process Criteria 
Familiarizing 
with the data:  
Transcribing data (where necessary), reading and re- reading the 
data, noting down initial ideas. 	  
Generating initial 
codes 
Coding interesting features of the data in a systematic fashion 
across the entire data set, collating data relevant to each code.  
Searching for 
themes  
Collating codes into potential themes, gathering all data relevant to 
each potential theme.  
Reviewing 
themes  
Checking in the themes work in relation to the coded extracts 
(Level 1) and the entire data set (Level 2) 
Defining and 
naming themes  
Ongoing analysis to refine the specifics of each theme, and the 
overall story the analysis tells; generating definitions and names for 
each theme.  
Producing the 
report  
 
The final opportunity for analysis. Selection of vivid, compelling 
extract examples, final analysis of selected extracts, relating back 
of the analysis to the research question and literature, producing a 
scholarly report of the analysis.  
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Appendix O 
A 15-Point Checklist of Criteria for Good Thematic Analysis (Braun & Clarke, 2006) 
 
Process No. Criteria 
Transcription  
 
1 The data have been transcribed to an appropriate 
level of detail, and the transcripts have been checked 
against the tapes for “accuracy‟.  
Coding 2 Each data item has been given equal attention in the 
coding process.  
3 Themes have not been generated from a few vivid 
examples (an anecdotal approach), but instead the 
coding process has been thorough, inclusive and 
comprehensive.  
4 All relevant extracts for all each theme have been 
collated.  
5 Themes have been checked against each other and 
back to the original data set.  
6 Themes are internally coherent, consistent, and 
distinctive.  
Analysis 7 Data have been analysed – interpreted, made sense 
of - rather than just paraphrased or described.  
8 Analysis and data match each other – the extracts 
illustrate the analytic claims.  
9 Analysis tells a convincing and well-organised story 
about the data and topic.  
10 A good balance between analytic narrative and 
illustrative extracts is provided.  
Overall 11 Enough time has been allocated to complete all 
phases of the analysis adequately, without rushing a 
phase or giving it a once-over-lightly.  
Written Report 12 The assumptions about, and specific approach to, 
thematic analysis are clearly explicated.  
 13 There is a good fit between what you claim you do, 
and what you show you have done – i.e., described 
method and reported analysis are consistent.  
 14 The language and concepts used in the report are 
consistent with the epistemological position of the 
analysis.  
 15 The researcher is positioned as active in the research 
process; themes do not just “emerge‟  
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